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Sutton Collets and teeders/ 






COLLETS 
FOR ALL TYPES 
OF MACHINES 
a 

















Sutton Collets satisfy thousands of users because 
they run true and they hold true! The famous 
“Diamond Grip” serrations, exclusive in Sutton 
collets, attack horizontal and rotating thrusts at 
an angle work is gripped tighter, spoilage is re- 
duced, life of chucking mechanism is prolonged 
under a reduced tension, and the collet is self- 
cleaned of scale, chips and dirt. 


Uniform Temper and Tension 
Equally important is Sutton’s modern and ex- 
clusive heat treat method, which localizes con- 
trolled heat to give uniform spring temper on 
all collets and uniform tension on all feeders. 
This uniformity of temper and tension provides 
added useful life to the collet and feeder, thus 
saving greatly on down-time. 


Write for Catalog 22 


26 pages complete with valuable col- 
let and feeder information and 
specifications. Sent Free! 


All Popular Sizes Carried in Stock For Immediate Delivery! 


SUTTON * COLLETS 








FEEDERS and TOOLS : 
Sutton Tool Co., Dept. TP-7, Sturgis, Mich. 


Suttons Run as True as the Spindle 
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ROTO Kl 0 [ 


series 
air-powered 


DRILLS 


World's most complete line 


matches your job exactly! 


Available in 4” to ¢" capacity—choice 
of seven speeds, throttle handles, 
spindles, with or without chuck guard 
. . . hundreds of combinations to fit 
your job. Also available reversible for 
special applications. 


“O1” Series Drills have a// the fea- 
tures that assure top performance and 
long life... proven by Rotor on 
thousands of jobs. 


Compare for quietness, lightness, ease 
of handling, compactness. A free dem- 
onstration will be arranged in your 
plant. No obligation. 


Ye" Driti— 
Grip Throttle 
w/ Side Handle 


“6 Drilti— 
Lever 

Throttle 

w/ Chuck 
Guard 


"6° Drill— 
Pistol Grip 
w/Chuck Guord 


Here’s the RIGHT 
TOOL for YOUR job! 


ROTOR AIR TOOLS: Assembly Tools « Drills * Small Wheel Grinders 
Straight Grinders « Vertical Grinders « Scalers * Chippers * Rammers 
Special Tools « Air Motors 


ROTOR HIGH-CYCLE ELECTRIC TOOLS: Grinders « Polishers * Sanders 
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to hit maximum Diamond Wheel 
economy on the first try 


PRESSURELOK builds optimum performance 
into every United States Diamond Wheel 

—yet your carbide grinding costs may be 
reduced by using a different type, 

size, grit or hardness of wheel \ 
from which you are now using. 

United States Diamond Wheel Co. is pioneering 
on-the-job “Progressive Specification” 

to warrantee you the top carbide grinding 
efficiency. 


Starting with the best diamond wheel is 

not enough . .. let us analyze your requirements; 
it costs you nothing to make more profit 

in your carbide grinding operation. 


HERE’S WHY PRESSURELOK WORKS BEST 
Pressurelok (the Performance Bond) makes 
the best of all Diamond Wheels because it 
scientifically combines warranteed amounts 
of graded Diamonds distributed in constant 
density throughout a perfect bond 






which wears uniformly at the 
ideal rate of Diamond usage. 


be SURE...get % 
PRESSURELOK: 





QQqgg goood oONDdDOOODODDDOOOD ) 
< 400 WW Wy WW AAA WWW innit 
= THE PERFORMANCE BOND — 
= 
This wheel is a precise duplication 2S 
of your specification, warranteed 355 
when properly operated, to give you =<> 
the lowest cost per cut of any wheel. == 


STTTTTTTRRTSS 


Write for our catalog No. 957 
or call us at Aurora (Illinois) 
7-9181 for “Progressive Speci- 
fications’ on your job without 
any obligation on your part. 


UNITED STATES 






DIAMOND WHEEL CO. 


835 ILLINOIS AVENUE AURORA, ILLINOIS 
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PERSONALLY SPEAKING 


Dear T & P Reader: 

Human progress has been directly paced by standardization. It cer- 
tainly is easy to think of many examples of the correctness of that state- 
ment. The basic necessity for standardization, of course, is a matter of 
economics. It’s all tied up with the necessarily never ending improvement 
in our standard of living. 

Now a new form of standardization has been developed for metal- 
working plants. The first agreed specifications are in this issue in an 
article entitled “Industry Agrees on ‘Building Block’ Standards.” These 
new standards, when finalized, are for components which, when combined, 
can provide a variety of capabilities and capacities for various production 
machining operations. 

Like any other step in the progress of the human race, there is op- 
position to this new program of standardization. We believe, however, 
that extension of this new form of standardization is as inevitable as was 
the use of production-made twist drills in place of continuing the use 
of drills that people twisted themselves. 

Within this century, of course, we’ve had an endless succession of 
new standards that have paced progress. We certainly hope that this 
trend will continue because we firmly believe that if it were to stop, 
progress itself would come to an abrupt end. 

We highly recommend that you read “Industry Agrees on ‘Building 
Block’ Standards” and that you give consideration to use of the new 
standards for improvement of your production operations. 


Cordially yo 
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Any combination of 
style, size and grade 
to meet your needs 





Complete machining flexibility is possible only when you can get exactly 
| * the right combination of carbide insert grade, size and style... 

V-R Elevator Type when you need it. That’s why V-R manufactures the most complete 

Toolholder. line of inserts available anywhere. Regardless of the operation 

to be performed or the type of material to be machined, 





z there’s a V-R carbide insert that’s best for your job. Ask ee, 

q your V-R representative. He will be glad to show you how ki ad oui 

5 i V-R’s complete line can provide fast answers Sa 
V-R Solid Base to your cutting tool problems. 

' Type Toolholder. Send for Catalog 
“2 VR-58 for 


complete details. 


Vascoloy-Ramet corporation 


PRIME MANUFACTURERS OF REFRACTORY METALS ENGINEERED FOR THE JOB 





resident 


dsville, 
cecutives 
pr year. 


820 Market Street . Waukegan, Illinois 
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Here are seven reasons why... 


Negative clearance means longer die 
life. No die shifting. Misalignment is 
eliminated. 


Pall bearing construction speeds as- 
sembly and disassembly. Yet installa- 
tion is conventional. Die builder 
doesn’t work in reverse. 


Smooth even preloading prevents 
shock...assures alignment of punch 
and die. Off-set design reduces wear. 


Easy oiling and maintenance. Loosen 
the set screw, the retainer is out and 
back in minutes. 


Eliminates downtime caused by seized 
pins and bushings. 
Standard components — no need to 
stock or wait for specials. 
Existing sets can be easily and eco- 
nomically converted to Bliss-Dieco 
ball bearing design. 

Mfd. under U.S. Pat. 2,311,815 


Note: Bliss-Dieco ball bearing assembly 
can be stripped from guide post on inclia- 
able or straight side presses. 


: RT ATALOG No 
DiECO == 
THE DIE SUPPLY DIV 


w. BLISS CO 
- LAND, OHIO 


New Bliss ball bearing die sets shrink hours 
into minutes in die making and changeover! 


Bliss’ patented ball bearing die set has money and time saving advantages no 
other die set has—conventional or otherwise. It gives you more burr-free parts 
between regrinds... fewer rejects. 

It’s the most revolutionary change in bearing design to hit the die industry 
in vears. Assembly and disassembly are a snap. Die making and tryout time 
are slashed. No more time lost because of seized pins and bushings. 

Pre-loaded ball bearings provide negative clearance for perfect die register, 
even after millions of hits. 

What’s more, cleaning and lubrication are a matter of minutes with this 
unique die set: You just loosen the self-locking set screw, drop the bearing 
retainer, clean it, reposition it and tighten the screw again. Light bearing oil 
is all that’s needed. 

In short, with the Bliss ball bearing die set you get maximum die life— 
“cleaner” parts — fewer die breakdowns. For further information, write 
E. W. Bliss Company, Die Supply Division, 1400 Brookpark Road, Cleveland, 
Ohio. We'll be glad to send you an illustrated technical bulletin that will tell 
you how vou can have ball bearing die sets at a surprisingly low cost or how 


you can convert your existing die sets to the new Bliss-Dieco design. 


E.W. BLISS COMPANY 
DIE SUPPLY DIVISION 
Cleveland, Chio 
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high speed steel 


Even in the most ordinary milling 
and boring work, fields of application 
have a habit of overlapping. And, as 
a result, choice of the most econom- 
ical and efficient blade material can 
often be a challenging problem. 


Solutions to machining problems like 
these are our primary product. You 
don’t: buy Ingersoll cutters, as such— 
or high speed steel or carbide blades. 
What you buy is lower operating 


| 
i : 
4 é 
: 


costs and improved finish. You buy 
increased productivity! 

Only after a thorough study of your 
machine, work piece, depth of cut, 
speed, feed rates and finish require- 
ments do we recommend any cutter. 
And we assume full responsibility for 
every recommendation we make. 


We would welcome the opportunity 
to tell you more about this unique 
cutter selection service. Write: 
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or carbide... 


This helpful new booklet 
tells you how to reduce the 
cost of chips and 
improve your milling 
and boring performance, 
Ask for a free copy of 
booklet No. 68H 


THE 


INGERSOLL 


MILLING MACHINE COMPANY 


CUTTER DIVISION 


505 FULTON AVENUE + ROCKFORD, ILLINOIS 
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Production tripled with DENISON 


Multipress in compacting shaped charges at JET RESEARCH 


...scrap virtually eliminated 
by precise control of density 
obtained hydraulically 


Density in compacting explosives is being 
duplicated exactly at Jet Research Center, Inc. 
with Denison hydraulic Multipresses. Formerly 
done on mechanical presses, production has 
now been tripled to cut manufacturing costs 
substantially. 

In the production of the shaped charge 
assembly, a precise amount of explosive is auto- 
matically weighed out, placed in a container 
and loaded in a die. With one, smooth stroke 
of the hydraulic ram, the charge is compacted 
to exact density. This density is duplicated from 
charge-to-charge because the ram will not 
reverse until its preset pressure is reached. 

Production runs in excess of 2,000 assem- 
blies-per-day for Multipress with a minimum 
of operator training. 

Whatever your compacting job or assembly 
operation may be, savings like these could be 
duplicated in your plant. Ask the Denison 
Specialist to show you how. And write today 
for a descriptive catalog on the complete 
Multipress line. 


DENISON ENGINEERING DIVISION 
American Brake Shoe Co. 
1197 Dublin Road Columbus 16, Ohio 


Denison Stocking Branch Offices: CHICAGO + DETROIT 
LOS ANGELES + HOUSTON « ATLANTA + NEWARK « CLEVELAND 


Denison, Denison HydrOILics, and Multipress are 
registered trademarks of Denison Eng. Div., ABSCO 


DENISON 


drOllica 


HYDRAULIC PRESSES « PUMPS 
MOTORS «+ CONTROLS 











300% increase in production of compacted powders is attained with Denison 
hydraulic Multipress at Jet Research Center, Inc., Arlington, Texas. 


Components for 
assembly of 
shaped charges 
used in perforat- 
ing oil and 

gas wells. 
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* * * « * * * 


Conference 
Report 


* * * * * * * 


NUMERICAL 
CONTROL 
IN INDUSTRY 


‘Te YEARS AGO THIS MONTH 
the first of many successively out- 
standing steps was taken in the at- 
tempt to control machine motions 
with numerical data and tapes and 
cards. Parsons Corp., under Air Ma- 
teriel Command contract, subcon- 
tracted control system research to 
the Servomechanisms Lab of Mass- 
achusetts Institute of Technology. 
The resulting first application came 
in 1952, when MIT introduced a nu- 
merically controlled milling ma- 
chine. 

Since that time many innovations 
and improvements have been born 
of the continuing and cooperative ef- 
forts of MIT and many other organ- 
izations. And, many users have be- 
gun to reap the profits of numerical- 
ly controlled operations. Earlier this 
year, for example, MIT, the Air Ma- 
teriel Command, and the Aircraft 
Industries Association revealed the 
latest APT (automatically program- 
med tools) system, whereby English- 
like words are fed to computers and 
there translated to directions for the 
machine tool to follow. 


Although the aircraft manufactur- 
ers lead the NC parade, others are 
and should be vitally interested in 
it. Proof of this was evident at the 
recent three-day numerical control 
conference at Purdue University. At- 
tendees ranged from machine tool 
and control designers and builders 
to automotive, appliance, electronic, 
electrical, and even fastener manu- 
facturers. A similar conference was 
held a month before at the Univer- 
sity of California. 

As cooperative with such a mix- 
ture of industry representatives as 
they are among themselves, the air- 
craft industry’s NC leaders, with a 
number of numerically controlled 
successes and failures, lead the 
share-the-knowledge sessions. 


Get Facts, Plot Course 

One of their first suggestions to 
potential users is that Engineering 
get all the details available on NC, 


and how and where they can use it, 
and keep their top management ap- 
praised of this. Only with sufficient 
information can top management 
approve, or even consider, the ex- 
penditures for the acquisition of 
equipment. Such preliminary “leg- 
work” was evident at the Purdue 
sessions, where planners, designers, 
and tool engineers questioned users 
thoroughly as to the various types 
of equipment, computer require- 
ments, possible applications, advan- 
tages, limitations, and costs. Some 
managements sent technically-train- 
ed representatives to the conference 


HIGH SPEED 
PRECISION BENDING 


New Holland Machine Co. forms variety of components in 16 hrs. a day production. 


DI-ACRO 


HYDRA 
POWER 


by the factory for bending tubing, moulding, ex- 
trusions and special materials. For a free produc- 
tion estimate, send a dimensional sketch and ( 


sample material for your component. 


(Ze 





other Di-Acro Machines. 


Simple and complex bends are being formed at 
low cost in daily production across the nation 


with hydraulically operated Di-Acro Benders. 
The Bender can be delivered completely tooled <3 


Consult the yellow pages of your phone book 
under Machinery, Machine Tools for the name 
of your nearest Di-Acro Distributor or write 
us for Quick Facts Folder describing this and 


O’NEIL-IRWIN MFG. CO., 315 8th Ave., Lake City, Minn. 


9 


with specific instructions to gather 
basic information and begin plan- 
ning use possibilities when they re- 
turned to home base. 

The advantages of numerical con- 
trol — shortened lead-, tooling-, ma- 
chining-, and inspection times, flexi- 
bility, and accuracy, to name a few 
— have been reported many times. 
The limitations, such as its some- 
times high initial cost, maintenance 
requirements, and managerial prob- 
lems, can be minimized when NC is 
introduced into a company that has 
prepared itself adequately. 

...- Continued on page 12 
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DRexel 6-4222 ESTABLISHED 1927 


WILLIAM T. HUTCHINSON CO. 


53 BROWN AVENUE SPRINGFIELD, NEW JERSEY 


HUTCHINSON HSS BLANKS 









a ‘; 2 r 7 are fag he + on 
> ‘ * Dy ths Gon Pr ig al a Spd é a 
Get hess . : SPR ea ee "pot adh ee oe ee : mm, 


115 Pieces - COMPLETE — .040” to .500” — $88.00 





your choice of two tolerances 
+ .0002” — .0000 
or 
+.0000 — .0002” 





JOBBER SET LETTER SET WIRE SET 
$32.27 $29.03 $27.40 
in Huot Index in Huot Index in Huot Index 














HIGH SPEED STEEL — 65 “‘C”’ scale hard — gage tolerance — mirror finish. 
parallel ground 


ANY DECIMAL DIAMETER OF STANDARD LENGTH 
.020” TO 1.000” SHIPPED ON 24 HOUR NOTICE 
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Save up to 30% in cost, GO% in time 
with EPON RESIN tools and dies 


Your tooling resin formulator will show 
you howEpon resin formulations save time 
and money in applications such as these: 


High temperature tooling: Metal forming 
stretch dies that can operate at temperatures 
over 400°F. 

Heated tools: Matched dies, with integral 
heating units, may be made with Epon resin 
formulations for rapid heat curing of lami- 
nated plastic parts. 

Long-lasting metal forming tools: Castings 
made of formulated Epon resin, mounted in a 
crank press, showed no permanent deforma- 


SHELL CHEMICAL CORPORATION 


PLASTICS AND RESINS DIVISION 


tion after 28,000 compression-shock cycles. 


In addition, Epon resin formulations offer 
you the following advantages: 


Excellent tolerance control: Little machining 
and handwork are required to finish Epon 
resin tools because of the material’s excellent 
dimensional stability and lack of shrinkage. 


Outstanding strength: Jigs and fixtures with 
thin cross sections can be built from Epon 
resin-based formulations reinforced with glass 
cloth. The resulting laminate has high flexural 
strength and excellent dimensional stability. 


50 WEST 50th STREET, NEW YORK 20, NEW YORK 


CHICAGO + 


IN CANADA Chemical Division, Shel] Oil Company of Canada, Limited, Montrec! « Toronto 


CLEVELAND + LOS ANGELES + NEW YORK 
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¢ Vancouver 


Easy modification: Tools and fixtures made 
from Epon resins may be quickly and easily 
modified to incorporate design changes. 


CONTACT YOUR 
TOOLING RESIN FORMULATOR 


The combination of resin formulator’s skill 
and practical knowledge, backed by Shell 
Chemical’s technical research and experience, 
has solved many important tooling problems 
for industry. Your own formulator specialist 
can help you solve yours. For a list of experi- 
enced tooling resin formulators and additional 
technical information, write to: 











WORK PIECE — Electronic Chassis — 
10” x 14” — 23 holes —5 sizes — 


SETUP TIME —9.3 minutes 
PRODUCTION RUN —5 pieces 


~) 


- 


the STRIPPIT 
FABRICATOR 






4 different shapes — 4 corner notches 


PRODUCTION TIME PER PIECE —2.8 minutes 


For short or pilot runs—model shop and experimental work—no 
other single machine can match the production capabilities and 


profit potential of the Strippit Fabricator. 


PUNCHES—any round or shaped hole up to 344” diameter in sheet material 
— up to 14” mild steel. 


NOTCHES—9)° corners — rectangular, radii, vee and special shape edge 
notches — up to 14” capacity in mild steel. 


NIBBLES —straight line or contour shearing up to a 38” diameter circle, 


at 165 strokes per minute. 14” mild steel. 


ACCURATE, QUICK-SET GAUGING—a unique, multiple-stop system permits exact 
positioning of the work to any layout specifications in seconds 
instead of minutes. 


QUICK-CHANGE PUNCHES AND DIES—changed from one size to another in less 
than 20 seconds — within easy reach in labeled, built-in file 
drawers. 


EASY CONVERSION —to a production punching unit by adding the Strippit 
Duplicator for high speed production of hundreds of pieces — 
and the Dupl-O-Scope to punch Duplicator templates from a 
drawing, layout or sample part. 


WRITE TODAY — for Catalog 10 AA and an actual demonstration right at your own pl 
of the capabilities of this high-profit fabrication system, by a 
Strippit Mobile Demonstration Unit. 


Nz 
~ 
. 


WALES S RI PF | INC. nou Ast 
212 Buell Road « Akron, New York “Cara 
In Canada: Strippit Tool & Machine Company, Brampton, Ontario 
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..Report from page 9 
Many Jobs Now for Numerical Control 

Almost every metalworking plant 
has a spot that is ready now for 
numerical control, Thomas Atwater, 
Jr., vice president of Product Devel- 
opment Corp., pointed out. He spoke 
first of the many variations of nu- 
merically controlled point-to-point 
positioning setups now available, 
such as drilling machines and jig 
borers, that can be used in almost 
every manufacturing plant. The cost 
range for such equipment can be 
very low or high, depending on the 
basic machine tool selected and the 
amount of automatic control and ac- 
curacy required. 

Continuous path control of three 
or more axes is another story, how- 
ever, and the company should make 
sure this type of more complicated 
equipment can be justified and used 
fully. The “used fully” is a key to 
the justification because the more 
numerically controlled machines are 
used, the more economical are the 
individual runs. 

Emil Gibian, recently retired 
Staff director of the Thompson Prod- 
ucts Division of Thompson Ramo 
Wooldridge Inc., told of an _ in- 
stance where numerical control 
made it possible to design and ma- 
chine complicated engine parts that 
would have been out of the question 
if manufacture had to be by conven- 
tional man-controlled machine tools. 
The blade angles were such that ac- 
curacy of any reasonable degree 
would make the part a design dream 
rather than a reality without NC: 

Die making, handled with numer- 
ically controlled machines by a 
number of aircraft companies now, 
is another job numerical control can 
take over economically. Although the 
initial cost is high, die shops can 
get a good return on their invest- 
ment by being able to design and 
produce dies faster and, in many 
cases, cheaper. 

Delivery is a big thing for job 
shops, as conference speakers point- 
ed out time and time again. Aircraft 
manufacturers, in fact are looking for 
job shops that can handle the tapes 
they’ve prepared as part of the 
initial design of parts for use in ad- 
vanced aircraft. Once the produc- 
tion data is plotted with the aid of 
their computer centers, it’s a rela- 
tively simple job to take their tapes 
and run the parts — if the job shop 
has the numerically controlled ma- 
chines. Unless the job shop prepares 
itself to take on such operations, 
they will be losing a healthy chunk 


.. Continued on page 16 
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HAVE YOU CHECKED THESE FACTS 


ON 
GUN DRILLING? 





The Most 



























the Economical Gun 
neat Drilling Machine on 

the Market. 
ree . 
OW - : elie - e 
ake Gun Drilling Machine Model 2G and High Pressure 
ite 
sed Utilizes a H sil; 
ee Coolant System —The only Vertical Gun Drilling 
ore d i oo 
are | ee Machine for General Purpose Work. 
the ‘ re a 
red . Accurate 
) Deep, wn 
od- Accurate Holes with Drilling of All 
mo © Fine Finish (2 to 32 Micro ; Types of Material — 
in- Aluminum, Cast Iron, Brass, 


Inches in most materials). Tool Steel, Stainless 
’ ’ 


and other Steels. 


trol 

na- | 

hat e 
ion Easy Drilling of 

en- Difficult Problem 
ols. Holes. 
ac- 

ree 

am 

NC: & 
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Can Eliminate 
Second Operations — 
Reaming, Grinding, 
and Honing. 

>W> Ability to Pre- 
"an “cision Drill Odd 


the ‘Shaped Pieces. 
can 


»st- 
ind 
ny 


job 
nt- 
aft é 
for 
pes 
the 
ad- 


uc- 
of Write for descriptive Bulletin 2G or contact the EDLUND Representative in 


la- your area for complete information on the Vertical Gun Drilling Machine 

and Coolant System. 

SPECIAL CONTRACT JOB WORK FOR GUN DRILLING CAN BE ARRANGED ‘\ 
WITH EDLUND. SEND PART, BLUEPRINT AND REQUIREMENTS. 


Des 
op 






EDLUND REPRESENTATIVES IN MAJOR CITIES 


EDLUND 


MACHINERY COMPANY Cortland, New York 


Division of Harsco Corporation 
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cam MASTER COLLETS 
— AND 
MASTER 
FEED FINGERS 


for 
ECONOMY 
and 
PERFORMANCE 












Hardinge Master Collets 

and Hardinge Master Feed Fingers — 

both with low-cost, interchangeable pads — 
ACME-GRIDLEY — solve production and cost problems 
AUTOMATICS 


for all automatics. 


Hardinge Style “S" Master Collets 
are the only masters 


with no work pressure on the screw... 





Hardinge Style “B” Master Feed Fingers 
save from 30% to 80% 


over conventional solid feed fingers. 


Also 
Master Feed Fingers and Pads 
for Brown & Sharpe, Cleveland 
and Davenport Automatics 





HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE 


Immediate stock delivery from Elmira, Boston, Atlanta, New York, Hartford, Philadelphia, Rochester, N. Y., Dayton, Detroit, 
Minneapolis, Chicago, St. Louis, Oakland, Los Angeles, Toronto, Montreal. 
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Simple... Positive... Faster...Accurate 


Indexing with TRIG-R-DEX 


Trig-R-Dex is a completely new concept in 
manual indexing that simplifies and speeds 
straight or spiral operations. 


To index—simply grasp the Trig-R-Dex 
handle, push down on the trigger button 
and move the handle until index pin 
engages the next hole, pull handle to stop 
position and you have indexed one incre- 
ment. During work processing operations, 
the Trig-R-Dex handle always remains 
stationary. But, the index plate is keyed 


U.S. PATENT NO. 2,711,324 


DETROIT REAMER 
& TOOL COMPANY 


Bic Se eb OT ETIDS SCE DAES 
780 W. MAPLE ROAD - P.O. BOX 174+ BIRMINGHAM, MICH. 


to the driver holding the work center . . . 
this assures the index plate, center and 
workpiece turn as a unit. 


By selecting proper index plate, both 
right- and left-hand operations having 
from one to ten spaces can be accurately 
indexed. Changing from one index plate 
to another is extremely easy and takes 
but a couple minutes. 


Because Trig-R-Dex is simple in design, 
of rugged construction, easy to operate 
and precision made, it will give years of 
accurate, trouble-free service while re- 
ducing costs and boosting your production. 


For further information, write to: 
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can supply 


Only 
ALL these 
WORK HOLDING DEVICES 





TOGGLE CLAMPS 
and PLIERS 


80 Types & Sizes 


FIXTURE CLAMPS 
and LEAF JIGS 


Over 180 Types 
and Sizes 


~~ BASE MOUNTED 
‘. © SWING CLAMP 






NEW 
HINGE 
NEW 
CLAMP “4” LOCK 





OVER 1000 


TYPES & SIZES OF 


COMPONENTS 











WEST POINT MFG. CO. \--—— > 


26935 W. 7 Mile Road 7 Detroit 19, Michigan 
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| ... Report from page 12 
of business to the companies that 
are prepared to handle it. 


Some Suggestions 

A few qualifying remarks by the 
NC-experienced speakers should be 
reviewed by firms contemplating 
numerical control: Many companies, 
they said, are not ready for numeri- 
cal control because they do not have 
control over present production. 
They need methods standardization. 
Entering numerical control with the 
same conditions will be expensive 
and foolhardy. All departments in- 
volved must have their methods 
worked out and be ready for co- 
operation unlike any before ever at- 
tempted, if numerical control is to 
be economically succeessful. 

As a rough criterion, Atwater 
suggests that any company doing 
$100,000 worth of business a year 
should consider numerical control, 
as should those doing non-repetitive 
or short run work. If continuous 
path control is what’s needed, start 
with a general purpose machine tool, 
he adds, and a 3-axis control setup. 

For many continuous path opera- 
tions, a complex computer and full 
staff of computer experts are not 
necessary. Computer centers, some 
run by the equipment manufactur- 
ers, are being established in major 
industrial cities, and it is far cheaper 
to subcontract such work than to 
invest in the equipment and use it 
only part time. If the company is 
large enough to be able to use com- 
puter facilities for many other de- 
partments, the computations for the 
more complex production operations 
can well be handled within the com- 
pany’s walls. 

What kind of thinking does man- 
agement need for this shift to nu- 
merical control? Harry Cooper, Con- 
vair Aircraft Co. project engineer, 
says top management has to make 
sure their operational staffs are 
thoroughly informed and are tech- 
nically equipped to handle this new 
technique. Atwater went so far as 
to say that when considering a con- 
tinuous path setup, with computer 
calculation a necessary part of it, 
tentatively set aside again as much 
as the whole outfit cost to be used 
to do research and development 
work with it. That figure may sound 
out of proportion for many com- 
panies, he added, but much of it 
can be written off as R&D. 
Departmental Duties Anticipated 

Cooper continued with the idea 
that the plant’s various departments 
will have new skills to learn, and 
they must be coordinated. Engineer- 


...- Continued on page 18 
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save tooling dollars 


with this versatile, quick set-up 





AUTOMATIC “DRILL-N-TAP” UNIT 


Do all these operations—and more 


TAP ¢ DRILL * REAM ¢ CHAMFER 
SPOT-FACE ¢ CENTER * DEBURR 


Plug it in and it’s ready to go 


—Any unskilled laborer can learn to operate it in 
minutes. Once set, it’s always set — minimizes 
scrap loss, drill breakage and eliminates operator 
fatigue slowdowns. Changes easily, quickly from 
job to job, operation to operation, for long or short 
runs, Precision engineering, famous Dumore qual- 
ity workmanship and separate, isolated hydraulic 
and pneumatic systems provide trouble-free serv- 
ice over millions of cycles. Less than one cubic 
inch of air required . . . a cost-cutting feature. 


The Dumore Series 28 “Drill-N-Tap” Unit 


can be a drilling or tapping machine with just the 
flip of a selection switch. Tap fits into chuck, no 
extra attachments required. Reversing motor con- 













You can save 
hundreds of 
dollars in first 
cost alone with 
these DUMORE 
AUTOMATIC 
DRILL UNITS 


BUILDING-BLOCK 
ACCESSORIES 
FOR AUTOMATIC 
PRODUCTION 


MULTIPLE SPINDLE AT- 
TACHMENT fits units 
28, 24, 26. For simul- 
taneous drilling or tap- 
ping of 2, 3 or 4 holes. 
Qujckly adjustable cen- 
ter distances. 


AND THESE HANDY, USEFUL TOOLS 






Only $825 * 


Complete tool, ready to operate 
—includes reversing motor, elec- 
tric tap control, pulleys, chuck, 


NOSE MOUNTING BRACKET 


Your Key to all-purpose machining—anywhere. 
It permits fast, easy mounting in any posi- 
tion, angle or direction in single set-ups, or 
multiple operations in sequence. 


SERIES 24 DRILL UNIT 

Fully automatic with all controls built-in for short or 

long _runs and frequent changeovers. From $613* 

SERIES 26 DRILL UNIT 

Same as Series 24 with just basic controls built-in for 

long, uninterrupted runs. From $505.50* 

SERIES 20 

Built-in adjustable controls—automatically selects proper 

— No. 80 to 5/32” drill capacity. From 
*FOB Racine 


1 





COMPLETE DRILL PRESSES AND 
TABLE FIXTURES 

Includes Circular and Rectangular Fixture 
Presses, Cross Arm Bar Assemblies, Circular | 
Production Tables, Variety of Brackets, Con- | 
trol Components and other units to provide | 
complete parts needed for building your own | 
single or multi-purpose drilling or tapping 
machines for lower cost production. | 


ec 








imi iust- - HI-SPEED 
trols tap, eliminates troublesome clutches. Adjust ye. pm ag 
able, positive spindle speeds from 265 to 4900 es ag =e 

. ‘ - holes as 0-Ye" capacity. 
rpm. Can be set up for operation in 5 minutes— : 4 smal 3s And, DRILL | 

° ° P . ‘ * wa right, 

on drill press or special machine, with simple nose DRILL GRINDER, re- diameter, fits standard 
sharpens — a ye 9 F000 tan. 
j ts drills u i 
bracket. For more details, send coupon. — P pose BR PE ede WE | 
Sold and Serviced Thru Leading Industrial Distributors Everywhere ~e hie iC Tea ee! GNC, i. 
You Can Bo gre with VERSA-MIL © DRILL-N-TAP UNITS CU to | 
ae =| e \- 

ALL PURPOSE DRILLING UNITS * DRILL HEADS | Send me Drill Unit details | 
DMO e tastes cn.| Reset ena ee | 
ZZ METALWORKING | GRINDERS + FLEX-SHAFT TOOLS | Your | 
TOOLS * QUILLS AND ACCESSORIES | Name 
THE DUMORE COMPANY e 1304 Seventeenth St. ® Racine, Wisconsin Ihc a sae sie ils sn sn ‘accsbincpeineian al me eee oee aa 
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Presenting A NEW INSTRUMENT | 
FOR SURFACE INSPECTION AND CONTROL 





THE MICROCORDER draws a magnified roughness 
profile of ID, OD and flat surfaces, for any length of trace 
up to 24”. From its 4”-wide chart you can readily measure 
the peak-to-peak spacing and peak-to-valley height of rough- 
ness irregularities —and the width and depth of pits, 
scratches, chatter marks and surface porosity. A wide 
range of magnifications is provided. 


This instrument is as simple to use as a TV set, and is 
equally at home in shop, lab and inspection department. 





It is used on metals, paper, plastics, ceramics and many 
other materials; and it is made and guaranteed by the 
pioneers in surface-measurement instrumentation. 


Detailed specifications are given in Bulletin LT138. 


May we send you a copy? Write — 


MICROMETRICAL [1p emmrneruRING comm 
Manufacturer of the PROFILOMETER BR PROFICORDER®, MICROCORDER, WAVOM- 


ETER®, ANDEROMIT TN, VAROMETER, CHART VIEWER @ Exclusive American 
Sales Agent fav CENSOR Dimensional Gaging and Sorting Equipment 


CIRCLE INFORM-A-GRAM KEY NO. 18 





TOOLING & PRODUCTION 


..- Report from page 16 

ing, for instance, should be familiar- 
ized with the requirements of the 
process, its potentials and limita- 
tions -- since the design configura- 
tion and drawing format may be 
affected by NC. 

Tooling, he said, will probably 
take on many new and complex re- 
sponsibilities, such as part program- 
ming, computing, and electronic da- 
ta processing. 

Industrial Engineering will need 
a new method to blend with the old 
regarding new concept of tools and 
shop loading. Shop loading may, in 
fact, be handled by the computer as 
companies learn to make full use of 
the equipment that’s available to 
them. 

Inspection and Quality Control 
will have new responsibilities, too, 
with NC. They’ll be watching closer 
tolerances and be working off faster 
schedules. Another speaker added 
that Q-C will have to learn that 
much of the inspecting they’ve 
been used to, because of the human 
element in the production line, is 
not needed. Sometimes too, inspec- 
tion will be most economically han- 
dled by the program on the tape. 

Budgets and Finance will need 
new concepts of direct and indirect 
labor ratios and fabrication esti- 
mates. 

Plant Engineering and Mainten- 
ance will have new problems in 
training personnel to cope with the 
alien complex controls, and closer 
machine tool tolerances. 

Industrial Relations will need 
new classifications coming from new 
skills. 

Other points to consider, as re- 
ported at the conference: Fixture de- 
sign can be a problem with numeri- 
cal control, because though they’ll be 
rather simple, fixtures will have to 
be better because material clamping 
is important to accurate work with 
NC. 

Companies will have to develop a 
scientific approach to maintenance 
planning, said Boeing’s Vance Rog- 
ers. In fact, he added, they’ll prob- 
ably have to develop their own 
maintenance force. 

Another conference speaker warn- 
ed against taking cost comparisons 
first made with NC too seriously, 
one reason being that the program- 
mers, for example, were too highly 
skilled in engineering to be using 
their time for programming. Their 
talent was used so they could assist 
in ironing out some of the early 
trouble-spots. Such skilled back- 
grounds aren’t needed; instead, train 
non-engincers. —C.E.R. 
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HOW THE UNIVERSAL 


DRILL BUSHING SLIDE CHART 


SIMPLIFIES JIG DESIGN 


new plastic, pocket-size calculator gives all 


engineering data for the selection of all types 


and sizes of drill jig bushings up to 1%’ drill size 


UNIVERSAL PLAIN 


UNIVERSAL 
SELECTOR 


iP 
UNIVERSAL SL 
RENEWABLE BUSHINGS 


onoen —_ 

13 
UNEERING co., 
RANKERMUTH, MICH: 













The SELECTOR is divided into four areas, 
one for each of the four types of 
bushings. The example shown here is for 
the plain renewable. Using this area, 

you move the slide until the correct drill 
size appears in the drill-size window. 


Once the drill size 
is set up on the 
SELECTOR, all other 

factors now appear in 
the windows. This sec- 
tion, for example (shown 
actual size) shows cor- 
rect bushing O.D. and 
dimension from center to 
flat for clamp. 


This section shows the radius for lock 
screw. Every factor you need for drill 
bushing jig design as well as for ordering 

the correct bushing to fit that design is 
shown correctly, exactly, and at a glance 
on the SELECTOR. 


193 


UNIVERSAL ENGINEERING CO. 
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RENEWABLE BUSHINGS 


“ 


A new service to regular users of drill jig bush- 
ings is this extremely practical plastic Selector 
slide-chart. When designing jigs, you will save 
many hours, and be certain of your accuracy, 
with the SELECTOR. It represents the result of 
six years experimentation and research by 
Universal Engineering Co. If you are an engi- 
neer specifying bushings and do not have one 
of these slide calculators—you can have one 
for your own design work by simply requesting 
it on your company letterhead. Don’t wait— 


do it today! 





\ TZ 


FRANKENMUTH 8, 
MICHIGAN 





“We're now splitting tenths, thanks to Moore's | n 


say Karl Harig, chairman, These are the words of two of Amer- 
ica’s acknowledged tooling leaders, 
active heads of one of the country’s 
foremost independent producers of ac- 
curate dies—carbide, lamination, pro- 
gressive, and other precision tooling. 
Says President Herb Harig, former 
“Moore's No. 3 Jig Borer and No. 3 president of National Tool & Die Man- 
Jig Grinder take care of the ufacturers Association: 
tenth-splitting tolerances required “Moore’s line of Jig Borers and Jig 
by industry today...” Grinders has been an integral part of 
the development and success of our 
company from 15 employees in 1937 
to 120 today. We have always been 


Wee manufactured by 


and Herbert Harig, president 
of Harig Manufacturing Corporation, Chicago 


“Our operators feel these are the best 
machines they have ever worked on... 
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‘new No.3 Jig Borer 


among the first to install each new 
model. That’s why we are among the 
first with Moore’s tenth-splitting No. 3 
Jig Borer and No. 3 Jig Grinder. 

“As evidence of how indispensable 
we consider this equipment, over the 
years we have enlarged our Moore Jig 
Boring and Jig Grinding Department 
to 15 machines!” 

Sums up Chairman Karl Harig: 

“When owner-management invests 
its money in machinery, it does so only 
after thorough analysis and careful 
selection. I don’t know of any machine 


and Jig Grinder” 


Made and calibrated to the new international inch. 


tool manufacturer which meets both 
tests better.than does Moore?’ 

There’s little more we can add, ex- 
cept to say that we stand ready to help 
you duplicate Harig’s record of satis- 
faction. You can start by asking today 
for our detailed literature on the new 
No.3 machines with their larger tables; 
hardened, ground and lapped ways; 
no gibs, no overhang. 

Also, our dealer organizations will 
gladly share with you their extensive 
knowledge of holes, contours and sur- 
faces (see column at right). 


Bridgeport 7, Connecticut moor 


CID OL ET Ie a eww wim 9 


Moore dealers know 
holes, contours & surfaces 


@ Machinery Sales Company 
2838 Leonis Boulevard 
Los Angeles 58, California 


e@ B-H-S Machinery Company 
717 Airport Boulevard 
South San Francisco, California 


@ Brett Machinery Company 
639 Madison Street 
Oak Park, Illinois 


@ The Cameron & Barkley Co. 
Machine Tool Division 

107 South Franklin Street 
Tampa, Florida 


@ State Machinery Company, Inc. 
1800 North Meridian Street 
Indianapolis 2, Indiana 


@ Allen Supply Company, Inc. 
221 Third Avenue, S.W. 
Cedar Rapids, lowa 


@ Ernst-Eichman Machinery Corp. 
323 West Murdock Street 
Wichita, Kansas 


@ Peninsular Machinery Company 
19178 James Couzens Highway 
Detroit 35, Michigan 


@ Ernst-Eichman Machinery Corp. 
1701 Locust 
Kansas City 8, Missouri 


@ William Scheer Company 
6376 Clayton Road 
St. Louis 17, Missouri 


@ Jeffreys Engineering & Equip. Co. 
P.O. Box 3443—Guilford Bldg. 
Greensboro, North Carolina 


@ The C. H. Gosiger Machinery Co. 
1046 Delta Avenue 
Cincinnati 8, Ohio 


@ Parks Machinery Company 
4040 Mayfield Road 
Cleveland 21, Ohio 


@ The C. H. Gosiger Machinery Co. 
Bacon & McDonough Streets 
Dayton 2, Ohio 


@ Oatis Machinery Company 
325 West Central Avenue 
Toledo 10, Ohio 

@ Martin Machine Tool Company 
514-516 South Peoria 

Tulsa 1, Oklahoma 

@ Hallidie Machinery Company 
1545 S.E. Union Avenue 
Portland 14, Oregon 

@ Wm. K. Stamets Company 
Jenkins Arcade Building 
Pittsburgh 22, Pennsylvania 


@ Hamilton Machinery Company 
P.O. Box 5959, 918 W. Commerce 
Dallas 22, Texas 


@ Hallidie Machinery Company 
210 Hudson Street 

Seattle 4, Washington 

CANADA 

@ The D. T. Lawrie Machinery Co. 
98 Traymore Avenue 

Hamilton, Ontario, Canada 


@ Moore Bros. Machinery Co., Ltd. 
953 St. James Street W. 


Montreal 3, Quebec, Canada 
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LOOK FOR THIS SIGN 





for fast, dependable 
service on 

@ hand hack saws 
@ power hack saws 
@ band saws 

e@ hole saws 

e hammers 


@ ground flat stock 


LOOK FOR THIS SIGN 


for fast, dependable 


service on all your 


industrial needs. 


Patronize the Distributor 


who displays both. 








THE CAPEWELL MFG. CO. 


HARTFORD 2, CONN. 
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Best Price Wins . 


Gold Unwanted? ... 


Get in the Groove .. . 


More Plastics in '59... 


Corrosion Tests . 


Speedy Cutting . . 


. Get the most for your money by using the 
novel idea that’s been started at Hancock Mfg. 
Co. They buy many small parts like washers, 
bushings, and small gears. To save purchasing 
agents’ and salesmen’s time, Hancock hung a 
display board in the plant lobby to show a 
sample of each part they need. Salesmen are 
asked to note, on cards that are part of the 
display, parts that they can supply to Hancock 
most economically. Cards go to engineering, 
which mails out part prints for quotes, if nec- 
essary. Simple and easy? Try it. 


Gold is a contaminant for high alloy steels if, 
for instance, mixed in a batch of scrap bought 
for remelting, says F. N. Joyce, manager of 
scrap and salvage purchases for Allegheny 
Ludlum Steel Corp. If cleanliness, classifica- 
tion, and careful handling of alloy scrap is 
neglected, impurities and traces of unwanted 
metals can cause problems for alloy steelmak- 
ers—and lose scrap money for the manufac- 
turer working with the gold. They’d rather 
have their steel “straight.” 


Off to Paris for a conference of the Interna- 
tional Standards Organization is Walter M. 
Hanneman, executive engineer of the Shake- 
proof Division, Illinois Tool Works. He was ap- 
pointed by the American Standards Associa- 
tion to work on international standards for 
screw threads applied to screws and nuts. 


Speaking of standards, you'll find over 1800 
of them listed in the 1959 Price List and Index 
of American Standards, available free from 
the American Standards Association, Depart- 
ment PR 66, 70 E. 45th St., New York 17. 


During 1959, the plastics sheet forming indus- 
try anticipates a 10% increase in business, says 
Robert P. Kittredge, chairman of the Sheet 
Forming Division, The Society of the Plastics 
Industry, Inc. That would mean 155 million 
pounds of plastic raw materials used in sheet 
formed products in comparison to last year’s 
tally of 140 million. 


Results of a corrosion test evaluation program 
for metallized coatings, started three years 
ago, are now available from the American 
Welding Society. Over 4300 specimens were 
exposed at eight test sites. 


Practical and economical ways of preparing 
billets of titanium and other high temperature 
alloys were studied by the Manufacturing Meth- 
ods Division of Air Materiel Command’s Aero- 
nautical Systems Center. Multiple cutting was 
the fastest cut-off method, and electrolytic ma- 
chining the best prospect for minimum kerf 
loss. No one method is way out in front, how- 
ever — each method has advantages under diff- 
erent circumstances. 








ON 


the 
{fg. 
ers, 
sing 
ga 
va 
are 
the 
ock 


1eC- 


rna- 


ake- 
-ap- 
»cla- 
for 
ts. 


1800 
ndex 
from 
oart- 


1dus- 

says 
sheet 
istics 
illion 
sheet 
ear’s 


gram 
years 
rican 
were 


aring 
ature 
feth- 
Aero- 
r was 
>» ma- 

kerf 
how- 
- diff- 





JULY 1959 23 


Another H-P-M Henry & Wright . . . in service at General Electric 


< 













Another 100-ton Henry & 
Wright double crank dieing 
machine stamps floor tool 
brackets for model C-6 Gen- 
eral Electric vacuum cleaner 
at Housewares and Radio 
Receiver Division, Cleveland, 


Ohio. 


100-Ton H&W precision-stamps 


GENERAL ELECTRIC Vacuum Cleaner Part 
on 7 stage die 


The precision, speed and flexibility with which larger parts on the lower capacity machines, or 
the double crank H & W handles both the simple produce stampings requiring high pressures with 
and complex progressive stamping jobs make it precision. The machine has a low center of 
an integral part of the automation processes in gravity, giving it greater rigidity and strength. 
many large companies such as General Electric. Sizes from 25 to 500-tons meet your every need. 


Its versatility greatly extends the range of work 


Assure yourself of to uality work d 
that can be handled. y Pp q y an 


proven production economies with H & W dieing 


The advantages of the double crank system machines. Call or write your H-P-M representa- 
include high speed operation with perfect align- tive today for complete information. You’ll be 
ment, even with severe off-center loads, and glad you did! 
longer die life made possible by a pulling rather 





than a pushing stroke on the die. You can form 837 


THE HYDRAULIC PRESS MFG. COMPANY 


A DIVISION OF KOEHRING COMPANY e MOUNT GILEAD, OHIO, U. S. A. 
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s OCR 
M4 ia + ‘ C 
Check this special multiple design for fast, 
m & 
accurate nut running : 
Speed production, control torque with air-powered multiple | 
nut setters—designed to do the job by Gardner-Denver. Motor § 
units, throttle handle, dead handle, manifold—all components : 
are specifically designed for fast, accurate multiple nut running. 
And all components are standardized units that can be as- 
sembled to any combination to run any number of nuts, with 
each nut tightened to specified torque—all in a single operation. 

A CONSCIENCE FOR QUALITY co rt from job - job is _— SS ee _ 
Gardner-Denver equipment at work pattern c langes, simply move t e standard spindles and handles 
throughout the world has wd oe to a new job-tailored mounting plate. 
of Gardner-Denver men behind it: de- : : 
signers, engineers, metallurgists, instruc- Whatever your production setup—from high-volume assembly 
tors, servicemen. To these men there’s lines to low production runs—Gardner-Denver multiple nut 
no substitute for quality, as at Gardner- setters speed the job . . . cut time and costs. Contact your 
Denver there’s no substitute for men— Gardner-Denver representative for complete information. 
our 100-year philosophy of growth. , 

~~ 
4 EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 
Sine 189°4 
a GARDNER - DENVER 





| 1959 | Gardner-Denver Company, Quincy, Illinois 
'n Canoda: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 
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MANUFACTURING 
: MEMOS 
i Acquisitions 
‘ The acquisition of Maplewood | 


Machinery Co., Chicago, has LASTING 


; been announced by Rockford 
Machine Tool Co. It'll be oper- 

: ated as the Maplewood Division 
and produce power and hand 
tools for sheet metal work. 


precision in millionths 


Fonda’s hardened steel blocks, with their 
unusually high carbon content, give con- 


‘ tinuing accuracy long after other gage 
The Vermont Tap & Die Co., a blocks have worn out! 
subsidiary of American Saw and } ; om 
Tool Co., has purchased Pacific ... and for the ultimate in durability, 
Tap Co. of Burbank, Calif. It'll Fonda’s TUNGSTEN carbide blocks 
operate as a division of Ver- will far outlast any other gage block. 

mont. Blocks are available in an unusual range 

t H ’ tal ki — ... both square and rectangular, and in 

: caty MES Cae sizes down to the new ultra thin .010 

; manufacturer, Beatty Machine onion welte: 

R & Mfg. Co., has bought the sci : “, 

; Quickwork line of machine tools a : A 

i from the Whiting Corp. i _. | 

5 New Company 3%: wai \ i 

‘1 The Warner & Swasey Co. and Pan ANN AS Te 

a Asquith Machine Tool Corp., Ve 

Ltd., Halifax, England, are joint- ’ 0 qy D A 

é ly forming a new company 

i ‘known as Warner Swasey As- GAGE COMPANY 


quith Ltd. to produce W & S ma- 


deinen tee te thee Factory and General Oftices 


Stamford, Connecticut 
Name Change CIRCLE INFORM-A-GRAM KEY NO. 251 
Because Sundstrand Machine Se, 
Tool Co.’s non-machine tool op- 
erations have expanded, the 
~ company is now known as Sund- 
strand Corp. 





EIGHT TIMES 

































se Representatives 
& The Clint Helton Co. has been Wetmore Gun Type Core Drills equip- 
oa appointed to represent Steel ped with Throw Away Carbide Tips 
19 ; City Testing Machines, Inc., in reduce machining time from 25 to 3 
My Colorado, Utah, New Mexico, minutes producing 1%” dia. holes in 
e Wyoming, and southern Idaho. one pass in heat treated, cast manga- 
4 Osco Steel Co. has been appoint- nese-molybdenum steel parts. The 
ple ; ed general line industrial dis- operation is performed at Web Wilson 
tor tributor for Kaiser Aluminum Oil Tools, Inc., Gardena, California. 
nts products in Detroit. 2 Core Drills are used in a 
ng. y . special 2-spindle horizontal 
as- ae Cones seen ie being machine designed and built by eee os on one Sense 
ith served by The W. G. Jenks Web Wilson. Parts are loaded maximum strength. 
Machinery Co., announce iti 
an. sia Mrmr oe the and unloaded on a 2 p | OTHER ADVANTAGES OF WETMORE CORE DRILLS 
olt Cincinnati Gilbert Machine Tool rapid traverse table while another i Throw Away Carbide Tips—Square tips provide 8 fresh 
lles Co. part is in the work position being 1 cutting edges that can rapidly be reset at the ma- 
| ss . chine by the operator. 
Taki machined. Operation was formerly - tte regrinding required Precision ground Mee eréceonny 
. | " ia a | bi id fit int recision ground seats—no 
bly aking over northern Texas for done on a drill press requiring sepa- adjustments required. fast tip venetling ond renewal. 
nut The Producto Machine Co. is | rate drill and reaming operations. ‘Mess Tool Cost-Cost of tins is less than normal, cn. 
Machinists Tools & Supplies i job 112 holes machined per tip compared to 10 holes 
our ‘ 1 per sharpening of high speed steel drills. 
Inc., Dallas. Eliminates Reaming-These Core Drills open up a rough 
' hole in one pass removing 4” material on a side 
S 1 and produce a superior finish within .0005”. 
ervices 1 Use Wetmore’s Fast, Complete Service for a full line of 
Wetmore Tools Standard stocked cutting tools as well as Special 
To further extend their capacity a ° - i Cutting. Tools designed from your drawing or part. 
for rough and finish turning of Special Tools usually designed and built 
large forgings of any alloy within 2 weeks. Free literoture on request. 





Composite Forgings, Inc., has Wetmore Tool 
installed two of the largest and Engineering Co. ~£“ Va 
lathes ever used in the Detroit 5320 East Washington Blvd. poring Reamers Core End Mils Port Contour Form Milling Special 


area. Los Angeles, California Tools Drills Routers Cutters Cutters Cutters Cutters 
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TOOLING & PRODUCTION 


produce your STAMPED COMPONENTS 
WITHOUT SECONDARY OPERATIONS 





—. Brass Stamping, twice actual size, pierced, 
Steel Stamping, actual size, pierced, trimmed, counter- trimmed, formed, counter-sunk and tapped in 
sunk, beaded and formed on various planes. Produced one operation on U.S. Multi-Slide, Model #33. 


in one operation on U. S. Multi-Slide, Model #35. 


The Model #35 
U.S. Multi-Slide Machine 
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le we 











Aluminum conical tube, ac- 
tual size, and shaped collar 
assembly. Both pieces pro- 
duced and assembled simul- 
taneously in a single cycle of 
U.S. Multi-Shide, Model #28. 








Typical multiple production, actual size, on U.S. Multi-Slide 
machines. Two complete parts produced in each Multi-Slide cycle. 





In a single U.S. Multi-Slide® cycle you can pierce — trim — countersink — bead — embess — 
swage—tap—form—and assemble in almost any combination @ U.S. Multi-Slide ‘built-in 
motions” offer a practically unlimited variety of tooling possibilities. In One Operation you 
can produce components and assemblies that would ordinarily require multiple handling @ 
Stampings or assemblies produced on the U.S. Multi-Slide are consistently uniform and to 
required tolerances @ If you produce or purchase stamped components, investigate the cost 
saving potential of U.S. Multi-Slide machines. @ Ask for a copy of Bulletin 15-P or to com- 
pare manufacturing costs—send in samples or drawings of the part you want to produce. 








U.S. TOOL COMPANY, INC. arene (East Orange) NEW JERSEY 


U. S. Multi-Slides® © U.S. Multi-Millers® © U. $. Automatic Press Room Equipment « U. S. Die Sets and Accessories 
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THREADWELL TAP & DIE CO. 
GREENFIELD, MASSACHUSETTS 
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BUSINESS 
IS UP 


Get your share 
and keep it there! 







Stocking Warehouses: New York — Cleveland 
Detroit — Los Angeles — Greenfield, Mass. 
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1/16” finish cut. Note fine sur- 
face finish, a result of true run- 
ning, flywheel cutting action. 


Vy — 


REMOVAL 

on part of 
MISSILE 
LAUNCHING PAD 
AT ONE PASS! 


. .. Another 
Outstanding NELCO 
Carbide Tipped 
Tooling Application 


Brown & Sharpe 


CUTTING TOOL DIVISION 
HIGH SPEED STEEL CUTTERS 
NELCO CARBIDE TOOLS 


END MILLS 


FOR THAT EXTRA EDGE IN PRODUCTION 


Cutter at completion of roughing 
cut. 1/2” stock removal. Note ef- 
ficient, uniform chip formation. 





And that’s not all . . . the 1/2” 
roughing cut at 14” per minute feed 
and the 1/16” finishing cut at 20” 
per minute feed were made with the 
same “standard” off-the-shelf cut- 
ter. The operations are performed 
on a 50 H.P. Gray Planer Mill, the 
tool is a NELCO 12” face mill for 
steel. 


This versatile cutter has extremcly 
heavy brazed carbide tips to with- 
stand shock and interrupted cuts. 
Exceptional cutter weight gives fly- 
wheel effect and insures superior 
heavy stock removal and extremely 
fine surface finishes. 


Send for Cutting Tool “Condensa- 
log” with prices on 3300 “Standard” 
profit improving cutters to: Cutting 
Tool Division, Brown & Sharpe 
Mfg. Co., Providence 1, Rhode 
Island. 


[BS 
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Services 


Custom assemblies and weld- 
ments from hot or cold rolled 
or stainless steel are redesigned 
from castings or forgings or 
completely engineered to suit 
customer’s requirements by The 
Bettcher Mfg. Corp., Cleveland. 
They have presses with 50’ x 
124’ bed areas for producing 
large, heavy component stamp- 
ings. 


T & P Film Festival 


“Industrial Material Handling 
Films” is a new 16-page booklet 
which reviews films available 
from member-companies of The 
Material Handling Institute, Inc., 
1 Gateway Center, Pittsburgh 22. 
Briefly described are 63 indus- 
trial material handling films 
that present such equipment as 
monorail and crane systems, fork 
lift trucks, conveyor systems, 
and pallets and racks. 


Illustrations of how large and 
small organizations can boost ef- 
ficiency and cut drafting costs 
by putting photo-reproduction 
to work, is shown in a 23-min 
color movie. To get on the 
schedule write Graphic Repro- 
duction Div’n, Eastman Kodak 
Co., Rochester 4, N. Y. 


Shop applications of epoxy tool- 
ing resins are shown in a 36- 
min color film produced by 
United States Gypsum Co., Dept. 
139, 300 W. Adams St., Chicago 
6. It illustrates speed, accuracy, 
and economy obtainable with 
Epoxical tooling resins and gives 
a step-by-step demonstration of 
laminating and casting of items 
like foundry patterns, metal 
forming dies, etc. 


Operations of the Vanadium 
Corp. of America, from the min- 
ing of ore to the shipment of 
finished products, are presented 
in a 23-min film. It also shows 
how Vancoram products are 
used by the iron and steel in- 
dustry. Get “The Green Drum” 
from Vanadium, 420 Lexington 
Ave., New York 17. 





$$$ 


BUY | 
U. S. SAVINGS BONDS | 
TODAY 
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“WESY AIRBORNE TACAN DEMANDS 
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THAT PARTS LIKE THIS FIT PERFECTLY, EVERY TIME 


..-and here’s how ITT’s Standards Lab 
makes sure they do 

This heater and cathode contact ring 
assembly is used with a_lighthouse- 
type electron tube in the airborne unit 
of TACAN, a military and commercial 
aerial navigation system. 

As in all TACAN components, this 
mating part must be readily interchange- 
able in case of component failure. So 
Federal Telephone and Radio Company, 
a Division of International Telephone 
and Telegraph Corporation, turned to 
their Standards Laboratory before start- 
ing production. 

The heater and cathode contact ring 
was optically inspected—on a Kodak 
Model 30 Contour Projector. After 
analyzing the results, minor changes in 
tooling were suggested. Result: a per- 
fectly matched part, completely con- 
centric and interchangeable. 

Whatever you’re inspecting... 
Whether it’s tools, gages, dies, electrical 
or mechanical components, the Kodak 
Model 30 Contour Projector provides 


Special Products Sales 


you with a projected image that’s as free 
from distortion as the science of optics 
will permit ... accuracy across the en- 
tire face of the big, 30-inch screen. Im- 
ages are sharp, high-contrast; erect 
and unreversed at all magnifications. 
Changes in magnification can be made 
at the flick of a switch. 

More refinements... You also get 
efficient head-on surface illumination 
and a full 16” throat clearance between 
collimator lens and front mirror. This 
clearance is constant at all magnifica- 
tions, permits staging of large parts 
without repositioning. 

The many other advanced refinements, 
extreme optical stability, and rugged 
construction of the Model 30 Kodak 
Contour Projector make it a leading 
choice for large-screen precision mi- 
crometry or routine gaging. 

Cut inspection costs ... Along with 
accuracy, optical gaging with Kodak 
Contour Projectors offers you savings 
in gage costs, increased inspection rates, 
and the economies that result from a 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 
the KODAK CONTOUR PROJECTOR 
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minimum of operator training. You can 
use optical gaging almost anywhere in 
your plant... receiving, assembly, pro- 
duction, inspection, toolroom. There 


are 6 Kodak Contour Projectors to 
choose from, one matched to your in- 
spection needs. Get all the facts by 
writing for our detailed catalog. 












At the ITT Standards Laboratory, the Kodak 
Model 30 Contour Projector provides the ac- 
curacy needed for testing and 
servicing master mechanical 
and electrical measuring 

devices. 
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WELDON/ 


3000 


@ Look at this rugged 2” diameter Weldon 
end mill with 4” long flutes which made a 
2%” deep cut in a solid block of die steel— 
4140 steel heat treated to 260 Brinnell. The 
feed was 1%” per minute, and the material 
was removed at a rate of 7% cubic inches per 


minute. 


This HEAVY DUTY Weldon end mill is held 
by an end mill holder which bolts securely 
on to the nose of the milling machine spindle. 
The holder is driven by two drive keys on the 
spindle nose. The 2” diameter shanks of 
these heavy-duty end mills are securely held 


by two large hollow head screws. 


For top performance and sturdy long life in 


end mills—large or small—look to Weldon. 


SEND FOR LATEST CATALOG NO. 11 





Catalog list numbers are now marked on all Weldon tools and 
holders as an aid when reordering .. . another WELDON FIRST. 


Weldon distributors throughout U.S.A. and Canada carry complete stocks to serve you. 


SS 
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YESTERDAY'S PIONEER... TODAY’S LEADER 


HEAVY DUTY END MILLS 
AND HOLDERS 


(BOTH ARE STOCK ITEMS) 











WOODHILL ROAD:-:- CLE 
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HEAVY DUTY : 
ROLL FORMING EQUIPMENT 





COLD ROLL-FORMING 
EQUIPMENT 


for profitable mass production 


High speed, YODER Cold Roll-Forming 
machines are the most economical method 
for mass producing structural or orna- 
mental shapes. One machine with one 
operator can form up to 40,000 feet of 
shapes per day. Even on a part-time basis, 
a YODER Cold Roll-Forming machine 
can prove to be a profitable investment. 


YODER flexibility works for you too, 
curving, coiling, ring forming, multiple 
roll-forming and embossing—on a wide 
variety of metals—can be incorporated 
into your production line. Practical, 
YODER-engineered design minimizes 
maintenance and downtime... assures 
uniformity, accuracy and reliability of 
your end product. 


emai tila a < 


ROLL FORMING, 
MACHINES 


A Gis abies 


In addition to Roll-Forming machinery, 
YODER also makes a full line of Rotary 
Slitting equipment, Pipe and Tube mills. 
Send for the fully descriptive Cold 
Roll-Forming Book. 


THE YODER COMPANY 


5501 Walworth Ave. « Cleveland 2, Ohio 





CURVING 
ATTACHMENTS 





ROLLER TYPE 


CURVING ne 
COLD ROLL FORMING MACHINES 
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COILING 
EQUIPMENT 
9 0 D E a PIPE AND TUBE MILLS (ferrous or non-ferrous) 
ROTARY SLITTING LINES 
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ERICKSON 


7-Gb am @) ol= r= hare! 


ro) aa = ekee-Rt 


DIAPHRAGM 
O) = BOL @) .C— 


for utmost accuracy 
and concentricity 


* Patented 


V greater jaw rigidity 
y internal or external chucking 


¥ easy diaphragm replacement 


¥ eliminates air leakage 


and patents pending. 


Basic design of new Erickson Air Operated Dia- 
phragm Chucks* offers distinct advantages in three 
important areas: 


Higher Production Speeds. Reduction in weight 
over conventional designs means lower inertial 
forces. Reduction in overhang reduces centrifugal 
forces; cleats provide sufficient counterbalance. 
Conventional compression-type adjustment for 
locating jaws gives greater jaw bearing and maxi- 
mum rigidity for highest speeds. 


Precision Performance. Traditional Erickson 
precision design and construction for utmost accu- 
racy and concentricity. 


Lower Maintenance. Diaphragm construction, 
with hold-down screws located on flat outer edge 
of diaphragm, reduces stress concentration and 
eliminates need for clearance holes through dia- 
phragnr for mounting bolts. Design gives higher 
yield point for diaphragm longevity and easier 
replacement. O-ring seals eliminate air leakage. 
Sludge slots around periphery promote escape of 
grinding dust and other mainte- 
nance-causing particles. AA-9506 


Write for your free copy of “‘Erickson 
Air Operated Diaphragm Chuck’’ today. 


Erickson Toot. Company 


34451-7 SOLON ROAD e 


SOLON, OHIO 


ataiandenina le a) tiga aee 


COLLET CHUCKS ©* EXPANDING MANDRELS ¢ AIR-OPERATED CHUCKS ¢ FLOATING HOLDERS ¢ TAP CHUCKS 
AUTOMATIC INDEXING ¢ MASTER SPACERS * DIAPHRAGM CHUCKS ¢ PUSH-ON ARBORS © QUICK-CHANGE HOLDERS 


EXPANDING COLLETS ¢ END-CLAMPING CHUCKS 
EXPANDING JAW MANDRELS 


e AIR CYLINDERS (allowing stock to pass through) 
SPECIAL HOLDING FIXTURES 
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RADIO —= BOOMLET OR BOOM? 


NEW FIELD OF RADIO communications 

has just opened up that presents an enticing 
picture to manufacturers, marketers, and _ users, 
alike. 


In contemplating this we are not shedding any 
crocodile tears over the state of the radio industry 
—it’s a multi-billion dollar business in its own 
right. The postwar years have seen a state of 
growth in dollar volume and units which has 
greatly belied those prophets of doom who, upon 
the advent of TV, were busily composing re- 
quiems for the 6-tube superheterodyne. 


Now, for every magic lantern in the living 
room’s TV corner, consider the number of AM 
radios, clock radios, portables, and FM radios 
throughout the rest of your domicile, from bed- 
room and bath, to kitchen and laundry. And don’t 
forget that wherever you go, your car radio goes 
with you—a few million more! One might say 
that today, an antique automobile is one without 
a radio! 


In all of this activity you have been on the 
receiving end only. Now, after prolonged and 
profound deliberations by the Federal Communi- 
cations Commission you are now able to engage 
in two-way radio communication without having 
to take a technical examination in order to obtain 
an operating license. 


The new channels that have been opened to 
you are designated by the F.C.C. as the Citizens 
Radio Service and are intended for personal or 
business short distance radio communication, sig- 
nalling, and radio control. 


The F.C.C. governing regulations spelling out 
just who is eligible to use this newest form of 
personal communications include any citizen of 
the United States who is 18 or more years of age, 
as well as partnerships, associations, trusts, or cor- 
porations meeting the citizenship requirements of 
the Communications Act of 1934. 


This is broad enough inclusion of people and 
applications to constitute a marketing man’s 
dream, and to paint a picture of what the Citizens 
Radio Service offers you — for business and 
pleasure. 


Although your Citizens Radio Service stations 
are limited in power to an input of from 5 to 60 
watts, depending on the purpose as licensed, this 
will allow you up to ten miles of toll-free “private 
line” communication between home and office, of- 
fice and warehouse, island camp to boat or main- 
land. Thus, with two or more units you can talk 
with your family, friends and associates from your 
car, home, boat or office. 


The equipment itself is neither expensive nor 
complicated to operate. In radio parlance it is 
known as a transceiver, i.e., a combined trans- 
mitter and receiver in a single cabinet less bulky 
than a portable TV. Listening can be done by 
headphones or small built-in speaker. You trans- 
mit, or talk, into a microphone. With a simple 
switch you flip from “talk” to “listen.” 


Your personal radiophone station can be pow- 
ered by plugging in to the 117 volt line or, with 
a vibrator power supply, is operable from your 
6 or 12 volt car battery. 


If you are a do-it-yourselfer, you can assemble 
your entire station from a kit, including trans- 
ceiver, and choice of antennas (for “fixed” loca- 
tion or mobile) and power supply for little over 
$50.00. 


The Citizens Radio Service with its potential 
benefits and additions to both your working effi- 
ciency and enjoyment of your leisure hours repre- 
sents another upward hitch in our American 
standard of living. 


Eeilend fase 


Editor 
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GOOD NEWS OR AIR GAGE USERS 


Just tube serves 
—three amplifications 















.» and it’s available now exclusively with 


Column-Type Air Gage “ S| 
Instromepts 7F 


> parts! Now, with | ; 







Dearbornaire Instruments are 





offered as single or multiple column 





units in amplifications of 1250-1, 
2500-1, 5000-1, and 10,000-1 
or in any combination thereof. 








New Catalog contains complete 
price information on Dearbornas 
Instruments and Air Gage Carr 
Spindles, Rings, Snaps and Fixt 
Send for your free copy today! 













Air Gage Division 
DEARBORN GAGE COMPANY I 


32330 Ford Roads Garden City (Detroit), Michigan 
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INDUSTRY AGREES ON 
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Although the “‘L’”’ shaped components, the ones 
which carry spindles, are not standardized, we 
feel they complete the picture portion of this 
story. 


‘BUILDING BLOCK’ STANDARDS 


by William E. Hoffman 


Associate Editor 





Production Machine 
Standards 


Our earliest records of combined builder/user effort 
to standardize production machine tools goes back to 
53. The 53-55 interim saw many discussions. In ’55 
proposals and objectives were set forth and surveys 
made concerning user-builder problems. Both groups 
set up committees to study findings. A 4-day meet- 
ing in Jan. ’59 started to finalize principles, and sub- 
committees studied dimension finalization. In March, 
tentative Standards were sent out for review and 
comment. By June, the comments were incorporated 
in the still-tentative Standards which were sent out 
again. Industry is to speak up before July 1, or the 
Standards are final. 

Here are the Standards, as accepted tentatively 
by Industry, at our press time. Preceding the Stand- 
ards you'll find our interpretation of their use and 
their significance to Industry. Any changes or addi- 
tions made in the Standards will be published in 
subsequent issues of Tooling & Production Magazine. 








P ROBABLY MOST OF US HAD, 
DURING CHILDHOOD, TINKER 
TOYS, an Erector or Meccano set, 
Lincoln Logs, or something with 
which we could build—all set up to 
standard sizes. The Building Block 
concept of machine tool construction 
is like that, since there are limitless 
arrangements and combinations pos- 
sible. But, this is not kid-stuff. On 
the contrary, Building Block or 
Modular constructed machine com- 
ponents run into many millions of 
dollars a year—often one company 
alone lays out money in these quan- 
tities, and the total expenditure of 
small companies combined is also 
huge. The boon of this is that the 
waste portion of these expenditures 
can now be eliminated. This will be 
true for all, and even the small user 
will now be able to get into the act. 


Prior to these Standards, the 
greater part of a production line was 
often scrapped after use just be- 
cause of its lack of standardization— 
or re-usability. A big help, though, 
had been the standardization with- 
in any one builders’ shop, making 
that equipment usable again with 
equipment from the same shop. 





EE ——————— 


36 


However, due to our healthy free- 
enterprise system, based on contract 
letting after quotes, it is normal for 
any production line to carry the 
nameplates of a good number of 
suppliers. And, until these Stand- 
ards were worked out, comparable 
components from different suppliers 
were not interchangeable. So, if a 
product change evolved, and this is 
inevitable, the production line and/ 
or single station machine compo- 
nents were seldom compatible. 
Hardly ever did interchangeability 
between suppliers work out with- 
out expensive rework. So what to 





do? Scrap it! Millions of dollars 
worth of production machine com- 
ponents were and are being thrown 
away yearly. This rather than lose 
lead time and go into the expense 
of engineering dope-out and shop 
time to make extensive adaptations. 

This is not to say there has been 
no effort to ease the situation. There 
has been, and we will quote in- 
stances later showing that in some 
machines up to 50% savings have 
been realized. However, to come by 
savings of this magnitude, product 
changes have to be from like prod- 
uct to like product, with plenty of 
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thought in anticipation of the 
change. Also a factor until now, it 
was necessary at times to disregard 
the competitive bid practice. In- 
stead of the advantage of spreading 
the build around it had to be 
placed with one supplier. This pro- 
cedure offered the optimum then, 
since components from any one sup- 
plier were the only ones compatible. 
But there are some 15 major sup- 
pliers and many small builders. 
Without Standards to go by, it was 
impossible for them to think alike 
on sizes, arrangements, configura- 
tions, and attaching face dimensions. 











& 








Fig. 1. Main bases, which accept 
holding and/or transfer mechan- 
isms on their top surfaces, form 
nuclei for the other modules. 
Whether they are part of an in- 
line transfer machine, as in the 
title photo, or part of a way-type 
machine, seen here (four way), the 
working heights are standardized 
(42”), as are the mating faces for 
attaching the wing bases. 


These mating faces have key- 
ways “‘let into’’ them and apprcori- 
ate holes for attaching-bolts. There 
are also tapped holes for locating 
blocks (keys) and _ positioning 
blocks. Keys bolt-in vertically and 
horizontally. 

Normally, these bases will be 


two stations long, accommodating 
four wing bases, two on each side; 
especially when used in transfer 
machines. Also, one-station bases 
arranged for two wing bases come 
under the standardization. Or, 
there can be three or four stand- 
ardized faces on a single station 
main base. Regardless of the num- 
ber, each face will take a wing 
base of the same size classification. 

Whether a single station main 
base has two or more standardized 
attaching faces (refer to Standards, 


page 41) its function is the same. 
However, the method of locating 
wing bases may vary. Main bases 
may have a vertical key on a sta- 
tion centerline in place of vertical 
keyways placed to the side of each 
station. 

Lateral location of wing bases 
is done by blocks bolted on the 
side of the main base; the locating 
block supplanting the key methods 
above. Where a locating block is 
used, it is necessary to control fhe 
width of the main base so that 
when the block is mounted on the 
side it will be in proper relation to 
the bolt-on hole pattern. This is 
no hardship since it is not neces- 
sary to finish the whole side of the 
main base; only a finished pad is 
necessary to accept the block. 

The same condition exists on the 
other side of the station: When the 
latter method is used a positioning 
block is to be bolted on. These 
positioning blocks are for snugging 
the wing base to the key and/or 
positioning the other modules 
mounted atop the wing base in 
proper relation to an _ oriented 
workpiece. Where wing bases are 
located by a central keyway, a po- 
sitioning block is not necessary. 

Where positioning blocks are 





used, shims between the key and 
the edge of the wing base offer 
more precise location. 

In this grouping of modules the 
two on the right are not a part of 
the group on the left. The square 
single station base, with the angle 
adapter on one end, is a main base 
about which modules might be 
grouped to construct a modest ma- 
chine. Any or all of its vertical 
sides can be supplied standardized 
for attaching horizontal angle 
adapters, and/or wing bases. 

On the left, to illustrate versa- 
tility, modules have been grouped 
around a two-station main base 
with wing bases attached to its 
ends. This could be called a four- 
way machine. 

In its simplest concept the two- 
station main base doesn’t have 
standardized end faces, but if a 
user anticipates a need for a main 
base so equipped, standardized 
ends might be provided and not 
used until some future date. 

The grouping shown at the left 
might make up a shuttle type ma- 
chine. The workpieces could be 
loaded on the main base at one 
station, work performed, and then 
shuttled to the other side for ad- 
ditional machining. 
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Fig. 2. Attachment of standard 
wing bases to a dial base can be 
done in two ways: By wing base 
adapters attached to the dial base 
with T-bolts in T-slots around the 
periphery, or by standardized faces 
machined into the dial base. 
T-slot dimensions are established 
in the Standards, but their number 
and location is left to the manu- 
facturer’s or user’s needs. 


In either case, the face (adapter 
or integral) that accepts the wing 
base is standardized for its intend- 
ed machine size (1, 2, 3, 4, or 5). 


There are advantages to both 
concepts and, although your pres- 
ent needs may dictate one design, 
we urge you to consider both in 
terms of your present as well as 
future needs. 


The dial base, set apart and to 
the right, shows only one integral 
mounting face. This points up the 
fact that the number of standard- 
ized faces for this module is not 
fixed in the Standards. The num- 
ber of faces used is ‘‘to suit’’ the 
demands of the user and the imag- 
ination of any planning committee 
involved in re-use procedures. It 
would seem wise, however, to 
think well into the future as to 
the number of faces specified on 
any one design. Actually the num- 
ber of stations possible about a 


dial base is governed by its diam- 
eter, and this is again ‘‘to suit.” 

In developing these standards 
every effort was made to permit 
freedom and versatility. The only 
fixed dimensions here pertain to 
the 42” working height and the 
mating face (integral or T-slot). 

The Standards recognize the fact 


that dial bases may be combined 
with a center column to mount ma- 
chining heads. Provision for this 
has been left to the discretion of 
the customer/user or the builder/ 
supplier. The only variable con- 
cerning a center column is its size 
in respect to standardizing its faces 
to accept standard feed units. 
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What These Standards Can Mean to the User 


You will soon be able to purchase, 
if you wish, standard production 
machine compents from any num- 
ber of suppliers and use them inter- 
changeably. You will be able to 
specify and buy: Main bases, wing 
bases, feed units (way type and quill 
type), horizontal angle adapters, an- 
gular columns, wing base adapters 
for dial type bases, and vertical col- 
umns, to name a few. 


Your best approach to using stan- 
dardized Building Blocks might 
find you taking most of these com- 
ponents from your own storage and 
putting them together to your own 
engineering specifications. Or, you 
might prefer to purchase the Build- 
ing Block units and the engineering 
from a supplier—the supplier to 
work-in as many units from your 
shelves as possible. If you are a con- 
cern that has had occasion to dis- 
mantle and “shelve” some of these 
components from a previous ma- 
chine, so much the better. 


If, on the other hand, you are just 
going into business, or want to delve 
into production in a way requiring 
automatic machines, these Standards 
should give you confidence to go 
ahead. Just knowing they are 
standard and that you can use them 
time and again will help in your 
initial decisions. Except for accident 
or wear (some are used static—no 
wear) there is no depreciation. And, 
both accident and wear can most 
often be remedied more economical- 


ly than a new purchase. 

It’s difficult to make predictions 
in any way except in generalities, 
but one of the examples recounted 
to me had to do with a machine 
tool builder rebuilding another sup- 
plier’s machine at a savings to the 
buyer of 40-50% of the price of a 
new machine. This was only pos- 
sible because the 20-station machine 
was originally built of components 
made standard within themselves. It 
is interesting that this rebuild took 
place a couple of years before these 
Joint-Industry Standards were de- 
veloped. What implications can we 
dream into the future where auto- 
mation (coming to be common- 
place) dealing with machines of 
hundreds of stations will be com- 
pletely built to Standards? 

Even though the machine men- 
tioned above was rebuilt at tremen- 
dous savings, most of it had to be 
lifted from its foundation and 
shipped to the rebuilder. This prob- 
ably won’t be necessary when the 
known members of an existing ma- 
chine are standardized. It will only 
be necessary to move the standard 
members to their new location. In 
some instances, the move may be 
only a few feet—or not at all. 

One of the big features, often 
more important than cost, is lead- 
time. Planning can be done in your 
offices or in the offices of your 
suppliers, while you are turning out 
another product and before machine 





conversion. Then just rearrange the 
machine, and possibly add to it, for 
the new “moduvation” concept. 

Maybe this sounds simple, and 
relatively speaking, it is. 

In another case, approximately a 
half million dollars was saved by 
using the Building Block concept. 
This had to do with production engi- 
neering being tipped off that a part 
change was coming up. It was a 
pretty dangerous way to operate but 
they knew the saving in leadtime 
was worth the gamble. After some 
educated guessing, the new machine 
functions were anticipated and it 
was ordered. Parts were to be stan- 
dard in relation to themselves. Cer- 
tain stations were left open for the 
final change order and the machine 
was delivered, set up, and made 
ready to run. When the change was 
firm, these open stations were filled 
with the proper units and they were 
ready for production. Leadtime was 
almost zero. 

Maintenance in any plant is the 
watchdog of continued high produc- 
tion. But maintenance people work 
best on equipment with which they 
are familiar. Nothing, then, could 
help them more than having the 
same machinery to maintain. 

Educating these people to main- 
tain new equipment often requires 
spending a good deal of unproduc- 
tive time (and money). Yet it’s an 
important factor in keeping a manu- 
facturing facility “turning ’em out.” 
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Fig. 3. Starting from the bottom 
we have: A wing base, whose left 
vertical face can be attached to a 
main base of compatible size; a 
feed unit, located by dowels and 
properly bolted; and a tool holding 
unit, which could be fed to the 
work by a power source in or 
“hung on’”’ the feed unit. As we 








Although there is a great similarity 
about all machines, they all have 
their own peculiarities. So, if a ma- 
chine is tossed out and a new one 
brought in the education process 
starts all over again. 

This education problem often con- 
cerns many; engineering and produc- 
tion as well as maintenance must 
become acquainted with the new 
master of the house. But the more 
this new machine is like the old, 
the less expensive the get acquaint- 
ed period. 





have stated elsewhere, there is no 
standardization of tool holding unit 
mounting faces. 

Two types of feed units are 
standardized: The way-type and 
the quill-type having identical and 
standardized dimensions for their 
wing base mating surfaces through- 
out the range of sizes (see Stand- 
ards). 

In the case of the way-type feed 
unit the platen (top) for mounting 
the tool holding unit will be tapped 
“to suit’’ for hold-down boits. A 
standard keyway is to be provided, 
and a dowel may be needed for 
fixing laterally, also ‘‘to suit.” 
Tapped holes in platen should be 
on centerlines shown in the Stand- 
ards and should be spaced at dis- 
tances divisible by three. 

The mounting surface treatment 
for a quill-type feed unit is dic- 
tated by the quill housing mount- 
ing specification. 

It should be noted that there are 
three pairs of dowel holes provid- 
ed in all wing bases for optional 
positioning of the feed units in re- 
lation to the position of a work- 
piece on the main base. Also, pro- 
visions have been made for feed 
units of either short or long stroke. 
The machine design should include 
the proper sized wing base; hence 
wing bases also are standardized 
in longs and shorts in each size. 








We are talking here of the stand- 
ardization of the very basic produc- 
tion machine components — main 
bases, wing bases, etc. But there 
may be other areas of these ma- 
chines that can be _ standardized. 
Probably this is not for all machines 
but for machines within any one 
user’s facilities. For instance, one 
engine manufacturer is turning out 
“V” engines in two sizes on the same 
transfer machine. To do this, modu- 
lar design of both product and ma- 
chine were necessary and successful. 


What These Standards Can Mean 
to the Machine Tool Builder 


We understand one of the biggest 
aids to increasing the builder-sup- 
plier’s business will be this Standard 
concept of building production ma- 
chines. Although the large user 
group may buy fewer completely 
new machines, the builders will cer- 
tainly be doing an exciting rebuild 
business. 

From the writer’s point of view 
this could be bigger than past vol- 
umes of new business. Here’s the 
reasoning: In the first place, this 
rebuild will be new business. It 
will have to do with model changes 
and new products and consequently 
machine changes. It stands to rea- 
son that all product changes can be 
brought about much easier—through 
management — and more frequently 
if the cost is down. We understand 
50% cost reductions and better will 
be possible. 


Of course, those that cry “model 


changes are too frequent now” may 
not agree with this. But, it is the 
way our economy works, and if we 
get improvements and better prod- 
ucts each time, we are making 
progress. 

So this development will increase 
the builder-supplier group’s total 
business and they won’t even have 
to wait until it catches on or until 
the user gets stocked up on these 
standard units. Business will be as 
it was before Building Blocks and 
better, since selling standard units 
to first time users will be augment- 
ed by the increase in rebuild. 


Although it may be necessary for 
the builder to increase his personnel 
and re-train certain of them for a 
rebuild approach, this should be no 
hardship. Engineers design most 


machinery around standard pur- 
chased components anyway, such as 
gear boxes, clutches, and motors. 


TOOLING & PRODUCTION 


This rearranging of used machine 
components will be just another part 
of the job. 

Another important cost phase of 
this machine rebuilding will be the 
speed with which a job can be done 
in comparison to one started from 
scratch. Since there will be no need 
to ship the components back to the 
builder, it will be possible to come 
up with lower quotes. But, the big 
savings will come when the builder 
finds he will not have his money 
tied up in a lot of “iron” until com- 
pletion, shipment, and payment. 

It is very possible that a new 
class of traveling engineer-mill- 
wrights will come on the manufac- 
turing scene; men who will design 
a proposed “rebuild,” go out and 
rearrange, add to, and rework the 
old into new. 

Lead time can be arranged be- 
tween the builder and user to suit 
necessary design and shutdown time 
of the machine to be rebuilt. Both 
should profit here, for if the builder 
can know far enough in advance he 
can take advantage of a slack period 
or design time lull to do the engi- 
neering work. Then, when the ma- 
chine is shut down they can be ready 
to put it in running condition quick- 
ly for the new job. Even if there 
is a production area change from 
one plant to another it would ap- 
pear that much lead time could be 
saved by assembling the new ma- 
chine in its new location. 

There probably will be some 
problems for the builder since he 
will be debugging the new produc- 
tion line or machine away from 
home, so to speak. But on the other 
hand, he will only be doing it once. 
It has been common practice to 
move a machine, tried and proven 
in the shop of the builder, to its spot 
at the customer’s and again put it 
in running condition. The eliminat- 
ing of one step should free plant 
space for the builders and give the 
user a better price. 

Then, there’s the other aspect of 
the builders’ business—this too is 
on the credit side. What about the 
vast sales potential in small plants? 
There will be those who will have 
to be sold and then many who will 
jump at the opportunity to insure 
themselves against fast machine ob- 
solescence by the use of this method 
of machine building. 

Still another builder vossibility is 
the builders’ potential in used ma- 
chinery sales. As the builder works 
with and/or for users he will cer- 
tainly be in a good position to know 
what units are available and where. 
The price at which he will pick them 
up might not offer a great margin 
of profit, since depreciation will be 
low. But on the other hand, although 
the user will want to stockpile some 
of these units, he will not want to 
hold an unreasonable number of 
them. This could be very interesting 
for the enterprising builder. 
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THEY’RE SAYING... 


H. C. Daum, Manager, 
Machining Process Depart- 
ment, Ford Motor Com- 
pany, says... 


“Until recently, it appeared 
that automation with its enor- 
mous investment in equipment 
might tend to freeze design... 
The large transfer machines, 
particularly those for machin- 
ing large components, have 
been highly specialized and 
difficult to adapt to model and 
part design. 

“The so-called ‘unitized au- 
tomation’ would encourage in- 
corporation of technological 
advancements and product de- 
sign changes which benefit the 
buying public since the flex- 
ibility of equipment will make 
the changes less costly. 

“The Building Block concept 
also appears to be the answer 
to extending the automatic 
production line into new areas 


of industrial use, since pur- 
chase of the new equipment 


will be more _ economically 
practical for smaller com- 
panies.” 


R. L. Witsche, General 
Supervisor, Mechanical En- 
gineering Research, Inter- 
national Harvester, says... 

“Working together, Ford, 
Chrysler, General Motors, In- 
ternational Harvester, and the 
major machine tool builders de- 
veloped these Standards for 
Building Block construction. 
Their purpose is to reduce re- 
work and retooling costs, com- 
bat premature machine tool ob- 
solescence, and provide versa- 
tility. They will also make 
possible interchangeability of 
equipment made by one man- 
ufacturer with that of another. 

“I suppose increased life ex- 
pectancy of a machine tool is 
one of the biggest things to 


come out of these Standards. 
When we have need of new 
equipment, of the type we 
have been discussing, appro- 
priations should be much easier 
to come by from now on. 


V. A. Williams, Automa- 
tion Consultant, Chrysler 
Corporation, says... 

“We have had good cooper- 
ation from the machine tool 
builders. They have contrib- 
uted a great deal. As a matter 
of fact, everyone has been so 
genuinely interested that co- 
operation has been phenom- 
enal. 

“The smaller sizes of ma- 
chine components should en- 
courage small industry to use 
this type of equipment. I think 
this will be one of the big ben- 
efits. It will help those with 
very limited capital to get in 
and produce with this type of 
equipment.” 
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Some Questions You Might Ask 


1. Will there be a limit to the num- 
ber of stations around a dial type 
machine? No, the number of sta- 
tions on a dial main base will be 
dictated by the intended use of the 
base. In other words, the number of 
stations provided will be determined 
by the processing of the part. The 
number of operations to be per- 
formed will in turn be one of the 
factors that establish the machine’s 
diameter and the number of sta- 
tions that can be accommodated. 


2. Will the addition of a loading 
station be one of the standard stipu- 
lations? No, this depends on the ma- 
chine requirements and the builder. 

3. Can you intermix components 
from one size group with those of 
another size group? This is not pro- 
vided for in the Standards. That is, 
the hole patterns for all size groups 
are not provided on each main base 
that could accommodate them. The 
keyways are the same throughout 
all group sizes, and in all cases they 
are to be let in at the same height 
from the floor. Since there’s plenty 
of undisturbed area on a main base 
attaching face between the #5 hole 
pattern extremes (the #5 group 
size is the large one), it only re- 
mains to transfer the hole pattern of 
any of the smaller size wing bases 
in order to attach them. To pick up 
the theoretical center line, when us- 
ing a smaller group size wing base 
on a larger group size main base, a 
spacer will have to be used between 
the vertical key and the side of the 
wing base. This spacer will be half 
the difference between the width of 
a wing base from the main base 
group size and the width of the wing 


base to be attached. 

4. On the dial type main bases, are 
the keyways around the periphery 
standard? Yes, they are a standard 
size but their location is not stand- 
ard. This is left up to the demands 
of the customer and the design of 
the supplier. It should be noted, 
however, that this cylindrical face 
and its machining has nothing di- 
rectly to do with the mating sur- 
faces of the wing bases; the wing 
bases are mounted to adapter stand- 
ard faces. The adapters in turn are 
mounted to the dial base by “T” 
bolts. This “T” bolt face of the adap- 
ter and the periphery of the dial 
are peculiar to each other but not 
necessarily standard. 


5. In what instances will the ver- 
tical column components be made 
integral with the wing bases? In 
cases where extra rigidity is re- 
quired, or where alignment might 


Fig. 4. Modules of the same size 
class, as in Figure 3, are inter- 
changeable in effecting moduva- 
tion. The angular column has the 
same mounting hole pattern as a 
feed unit and can be attached to a 
wing base in any of three positions. 
The top surface of any angular col- 
umn will accept any feed unit 
within its size class. 

Under the Standards the inclina- 
tion of a column’s feed unit mount- 
ing surface is not fixed; the angle 
being made ‘“‘to suit’’ the job. 

In the proposed Standards it will 
be noted that two sizes of angular 
columns are standardized within 
each machine size classification. 
This permits either short or long 
feed units. 


be extra critical, or where an ab- 
normal or difficult setup is required. 


6. What’s the difference between 
a transfer and a shuttle? A transfer 
machine, briefly, takes a part or 
series of parts through a number of 
stations for the completion of the 
number of operations it’s designed 
for; while a shuttle machine shut- 
tles a part into a work position, and 
then either back out or out the other 
side of the machine. The method of 
transfer or shuttle is not a criteria. 


7. How was the standard working 
Establishing a 


height established? 











working height for main bases was 
one of the most controversial areas 
of the Standards’ development. 
There were those who wanted low 
working heights, and this would be 
advantageous from the standpoint of 
more latitude for work in this area. 
But, there were difficulties here 
from the standpoint of adding 
enough “beef” in the larger sizes. 
So it, like all items of standardiza- 
tion, was established by arbitration. 


8. Is it in keeping with the Stand- 
ards to have horizontal angle adap- 
ters, for instance, an integral part 
of the wing base? Yes, if you have 
need for ultra-precise machining or 
location it might be advantageous to 
have less joints. Or, if conditions like 
heavy milling call for extreme ri- 
gidity, it can be had this way. This 
integral construction is optional and 
entirely up to the buyer and build- 
er at the time of purchase. 


Fig. 5. A vertical column attached 
to a main base. Its abutting surface 
is standardized for the respective 
main base size, and the column 
here is integral with its own base. 
This is for extreme rigidity. There 
can be more versatility in having a 
vertical column sit on top of a 
standard wing base, because the 
wing base may be re-usable for 
other moduvating while the vertical 
column is shelved for less frequent 
use. 

There are two variations in ver- 
tical column attaching surfaces for 
moduvated tooling: There will be 
columns with the standardized sur- 
face, as shown, to which a feed 
unit of appropriate size is attached; 
and there will be the standard col- 
umns having integral ways. These 
columns will also be standardized 
in the five sizes. 


9. Why is the top angle of an 
angle column left to the discretion 
of the buyer or builder? First 
thoughts on this seemed to indicate 
that standard angles would be used. 
But there are so many angle possi- 
bilities that it would be difficult to 
establish appropriate increments, so 
it seemed a better plan to let them 
all be special. After all, product de- 
sign establishes the angle, and it 
would be better not to hamper the 
designer with standard angles. 

10. Has any provision been made 
for running conduit and piping 
through these standard components? 
Yes, on the wing bases a raceway 
has been planned. 
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Indicated Surfaces Standardized. 
Other Components Not Symbolized 
Have Similar Standardization. 
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11. What provision has been made 
for the removal of chips? The only 
consideration in regard to chip re- 
moval has been the height of the 
main bases. Working height will be 
high enough to accommodate the va- 
rious chip conveyors available. 

12. What about components for 
the buildup of machines smaller 
than Size 1 and larger than Size 5? 
Any machine that exceeds either ex- 
treme will be considered a special. 

13. Will other sizes be added? This 
is always a possibility, and it can 
more easily be taken care of after 
Standards for the first five sizes are 
established. 

14. How will a user be protected 
when a machine rebuilt by one build- 
er is made up from machines orig- 
inally supplied by another builder? 
It would seem that the rebuilt ma- 
chine should be guaranteed by the 
company that rebuilds it. 

15. How will the legal problems be 
resolved; those concerning rework- 
ing the machine components of an- 
other supplier under contract with 
the new owner-user? What about 
infringement of patent rights? This 
seems to be no problem. As a gen- 
eral rule, the sale of a patented de- 
vice carries with it the right to use 
and repair. This doesn’t give the 
purchaser the right to rebuild un- 
less this right is expressly granted, 
but since this is usually granted in 
the conditions of a purchase order, 
there should be little difficulty. 

16. Will main bases be inter- 
changeable? Because transfer and 
shuttle mechanisms will be special 
tooling, applicable in most instances 
to a specific job only, these Building 
Blocks will not be as readily inter- 
changeable as others. The feasibil- 
ity of re-use of these components 
will depend on the cost of rework 
compared to purchase of another 
base. 

The Standards follow on pages 41 
through 47. 





Reprints of this article, with finalized Standards 
included, will be available from Tooling G Pro- 
duction. Circle W-1 on the Inform-A-Gram card 
if you’d like a copy. 








K. C. Butterfield, Staff 
Master Mechanic of Chry- 
sler Corporation, says... 

“The participation of Chry- 
sler in this endeavor started 
about two years ago. Ford 
started the project and has 
been the coordinator, and since 
we had this common problem 
—a need for standardization of 
single station and multi-sta- 
tion machines—we were pleas- 
ed to cooperate. 

“Even now though, before 
these new Standards take hold, 


THEY’RE SAYING... 


we have been stockpiling cer- 
tain machine components for 
re-use through our suppliers. 
We have used certain compo- 
nents already; mainly this has 
been due to careful selectivity 
of shelved items. Those that 
don’t lend themselves to this 
program we scrap. Our experi- 
ence here will help us when we 
get real standardized compo- 
nents to save. 


W. D. Bryson, Manager, 
Mfg. Res., International 
Harvester Co., says... 


“The advantages to be gain- 


ed from using the Building 
Block construction are: Im- 
proved interchangeability of 
machine tool components, low- 
er cost rearrangement of com- 
ponents, economical modifica- 
tion of machine tools to accom- 
modate model changes, im- 
proved flexibility, low cost and 
speeded up repairs, reduced in- 
ventory of repair parts, and 
maximum utilization and in- 
creased life-expectancy of ma- 
chine tools.” 
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HEAT TREATING TODAY — Third of a Series 


‘THE METALLURGY OF 
HEAT ‘TREATING 


... An Inside (the metal) Job 








Heat, hold, and cool — these are the key words which 
describe how heat treaters change the properties of 
steel to suit the needs of industry. An understanding 
of the metallurgical principles behind these words helps 
provide a foundation for specifying heat treating. 








D ESIGNERS AND PRODUCERS 
of metal products are fortunate to 
have such a versatile material as 
steel at their disposal. Many differ- 
ent grades are available for a va- 
riety of applications, and a wide 
range of properties is possible for 
each grade. This flexibility stems 
from the ingredients of steel and 
their sensitivity to changes in tem- 
perature. : 

Iron, carbon, and alloying ele- 
ments combine in a given steel to 
form a characteristic internal struc- 
ture which determines the outward 
mechanical properties. Controlled 
variations in temperature can cause 
changes in this iron-carbon aggre- 
gate and thus in the properties as 
well. Therefore we can utilize heat 
treatments to soften materials for 
easier machining and to harden 
them for greater wear resistance 
and increased strength. 


Steel is basically a solid solution 
of iron-carbon compounds in pure 
iron. The amount of carbon that is 
soluble in iron increases as the tem- 


by Lester F. Spencer 
Metallurgist 
ALLIS-CHALMERS MFG. CO. 
Milwaukee, Wisconsin 
and Charles Weiner 
Assistant Editor 


Fig. 1. lron-carbon equilibrium 


(‘‘Metals Handbook, 


diagram. 


”* American Society For Metals 1948) 
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perature is changed. In this solid 
solution the hard carbide is dis- 
solved in the soft iron, and the way 
in which it comes out of solution 
determines the mechanical proper- 
ties of the steel. Heat treatments of 
steel are based on the low solubility 
of carbon in iron at low tempera- 
tures and its high solubility at high 
temperatures. 

As steel is heated from room tem- 
perature the structure changes as 
certain temperatures are reached. 
These changes take place at differ- 
ent temperatures for steels of differ- 
ent carbon content. 
lron-Carbon Diagram 

The iron-carbon diagram (Fig. 1) 
is a “scorecard” which identifies the 
different structures and the temper- 
atures at which they change. It is 
based on the changes that would oc- 
cur if it were possible to heat and 
cool the steel at very slow rates. Al- 
though practica} heating and cool- 
ing rates are much faster, the dia- 
gram is useful because it indicates 
the limiting ranges for the different 
structures. 

A 1040 steel, which corresponds to 
0.4% carbon on the diagram, has a 
structure of ferrite and pearlite at 
room temperature and up to 1335°F 
(cherry-red color). Ferrite is rela- 
tively pure iron and pearlite is a 
mixture of ferrite and an iron-car- 
bon compound called cementite. 
When the steel is heated above 1335° 
F, all of the pearlite changes to aus- 
tenite, which is a solid solution of 
carbon in a form of pure iron. As 
the temperature increases between 
1335° and 1450°F, the remaining fer- 
rite also changes to austenite. Above 
1450° F (bright red color), the steel 
is completely austenitic, and in this 
region all of the carbon is dissolved 
in the iron. As the steel is slowly 
cooled the changes are reversed un- 
til the original room temperature 
structure is reached. 


A steel of higher carbon content, 
say 1065, will intercept the upper 
boundary line at a different temper- 
ature than grades containing less 
carbon. Alloying elements in the 
steel will cause a displacement of 
the boundary lines and a resultant 
change in the transformation tem- 
perature. 

Hardening 

When steel is heated and held 
above the transformation tempera- 
ture to produce an austenitic struc- 
ture, all of the carbon dissolves in 
the iron. If the steel is slowly cool- 
ed from this temperature the carbon 
comes out of solution. By speeding 
up the cooling rate the carbon can 
be retained in solution at a lower 
temperature. When the carbon fi- 
nally comes out of solution at the 
lower temperature a new structure 
is formed, which is considerably 
harder than either austenite or the 
structure prior to heating. 

If a steel containing sufficient car- 
bon or alloying elements is im- 


mediately quenched in water or oil, 
the cooling rate will be fast enough 
to produce a very hard structure 
known as martensite. Slower cool- 
ing rates will produce structures 
which are less hard. 

Metallurgists have studied the ef- 
fect of time and temperature on the 
transformations and have develop- 
ed diagrams relating these factors. 
These time-temperature-transforma- 
tion (TTT) diagrams (Fig. 2) are 
guides which show the time neces- 
sary for a transformation to occur at 
a particular temperature. To get a 
particular structure and its related 
properties, the TTT diagram is 
checked and a hardening treatment 
which will meet the conditions out- 
lined by the diagram is specified. 
By varying the speed and severity 
of the quench many different hard- 
ening procedures can be developed. 
Tempering 

The hardness caused by rapid 
quenching is also accompanied by 
brittleness and lack of toughness. To 











Quenching Usual Temperature Quenching 
Treatment Range of Bath Media 
Austempering 600°F-900°F Molten Salt 
Molten Metal 
Martempering 400°F-600°F Molten Salt 
325° F-450°F Molten Salt, Oil 


200° F-350°F Oil 











Conventional Oil 100°F-170°F Oil 
Water 60°F-100°F Water, Brine 
Caustic, Etc 
TABLE | 
relieve the stresses caused by 


quenching and to restore ductility 
and toughness, the steel must be 
reheated or tempered (drawn) to a 
temperature somewhere below the 
transformation point in the range be- 
tween 300° and 1200° F (steel has a 
dark cherry color in this range). As 
the tempering or drawing tempera- 
ture is increased, ductility increases 
and hardness and strength decrease. 
The final hardness depends on the 
structure after quenching, temper- 
ature to which the steel is reheated, 
and amount of time it is held at that 
temperature. 

Once the most desirable combina- 
tion of hardness, strength, and duc- 
tility is chosen the corresponding 
time-at-temperature cycle can be 
selected. In short, the quench and 
temper technique of hardening con- 
sists of heating above the transfor- 
mation temperature, holding at that 
temperature until austenite is com- 
pletely formed, cooling rapidly 
enough to form martensite, and fi- 
nally, reheating to modify the prop- 
erties. 

Austempering 

In recent years the method of rap- 
id cooling at a constant rate, has 
been modified so that a suitable 
hardness could be realized with a 
minimum of distortion and internal 
stresses. Instead of rapidly cooling 
the steel directly to a much lower 
temperature, it is first cooled to an 
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intermediate temperature where it is 
held for a specified time, and from 
there cooled to room temperature. 
This cooling in constant temperature 
steps causes less internal stresses in 
the steel. 

In the austempering process, a 
steel is heated to produce an aus- 
tenitic structure, and transferred to 
a hot bath which is kept at a tem- 
perature high enough to prevent for- 
mation of martensite. The tempera- 
ture at which martensite begins to 
form is known as the M, tempera- 
ture and can be determined from 
the TTT diagram previously men- 
tioned. As the steel is held in the 
constant temperature bath, a new in- 
termediate structure, called bainite, 
begins to form. When the structure 
is completely transformed to bain- 
ite, the steel can be either water 
quenched or air cooled. 

Since this transformation pro- 
ceeds at a relatively slow rate and 
relatively high temperature, the re- 
sidual stress level after transforma- 
tion is rather low and distortion is 
held to a minimum. Thus, hardness 
is produced with less of the accom- 
panying brittleness, and in many 
cases subsequent tempering is not 
necessary. As the temperature of the 
bath approaches the M, temperature 
the “as-quenched” hardness increas- 
es. A prerequisite for austempering 
is that the steel contains sufficient 
alloy to slow down the beginning of 
transformation. Carbon steels in 
which the carbon content is at 0.60% 
and over, are usually limited to thin 
sections to obtain the desired bain- 
ite structure. 

Specific examples of austempering 
cycles include: (a) Lawn mower 
blades made from AISI 1065 are 
heated in salt at 1550°F for six min- 
utes, quenched in hot salt at 475° F 
for a six minute hold period, air 
cooled, and washed; (b) gears for 
electronic instrumentation made 
from AISI 6150 are heated at 1660° 
F for 30 minutes for a 120 lb load, 
quenched in salt at 580°F for a 30 
min hold period, and washed. The 
hardness obtained on the lawn mow- 
er blades is between C48 and C52 
and the gears have a hardness of 
C45. 

Martempering 

Another method of interrupted 
cooling is martempering. In this 
process the steel is quenched in a 
bath at a temperature near the M, 
temperature. It is held in the bath 
until the temperature throughout 
the piece is uniform, but not long 
enough for transformation to bainite 
to start. The steel is then removed 
from the bath and cooled in air to 
room temperature. In this way the 
formation of martensite is delayed 
until all parts of the piece are at 
about the same temperature. The 
transformation then takes place uni- 
formly throughout the cross section 
at a sufficiently slow rate to elim- 
inate distortion and cracking. Sub- 
sequent tempering is necessary to 
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reduce brittleness. The material 
chosen for martempering should 
contain either alloys or sufficient 
carbon so that the beginning of the 
transformation to martensite is slow- 
ed down. 

Table 1 compares the temperature 
ranges of different quenching treat- 
ments. 

Annealing 

Heating and cooling cycles can 
also be used to soften steels for max- 
imum machinability and to relieve 
stresses set up by prior operations. 
The annealing treatments used for 
these purposes are based on the 
same principles as hardening opera- 
tions. In annealing, the steel is heat- 
ed above the upper transformation 
temperature and kept in this range 
until the transformation to austenite 
is complete. It is then cooled slow- 
ly in the furnace, or packed in an 
insulating material such as lime or 
ashes. The temperature to which it 
is heated depends on the amount of 
carbon in the steel and the degree of 
softening required. 

The structure produced by anneal- 
ing depends on the rate of contin- 
uous cooling. For example, a 1.15% 
carbon steel cooled from the aus- 
tenite range at the rate of 900°/hr 
will have a hardness of Rockwell 
C18 with the structure containing 
considerable pearlite. To produce a 
structure in which the carbides are 
spheroidal in shape, the slower cool- 
ing rate of 20°/hr would be used. 
The final hardness will be about 
Rockwell C10 and the steel would 
be easier to machine. 


A process known as cyclic anneal- 
ing has been developed based on 
the isothermal transformation (TTT) 
diagrams. This short annealing cy- 
cle is useful since the conventional 
anneal for many medium and high 
alloy steels requires a great deal of 
time. In addition, cyclic annealing 
results in a closer control of struc- 
ture so that the same structure can 
be reproduced day after day once a 
suitable time and temperature cy- 
cle has been established. This degree 
of uniformity is reflected in the de- 
creased difficulty encountered in 
subsequent machining operations. 


TOOLING & PRODUCTION 


STABLE AUSTENITE 


See EQUILIBRIUM TEMPERATURE fem 
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Fig. 2. Time-temperature-transformation diagram (schematic). 


(From Surface Combustion Corporation) 
Time 


interval required for transformation of austenite to ferrite and cemen- 


tite changes with temperature. 


The procedure for this treatment 
is to heat the steel to a predeter- 
mined austenitizing temperature, 
rapidly cool to about 1100-1200°F, 
and hold at this temperature until 
the transformation to the desired 
structure is realized. The rate of 
cooling after transformation has 
been completed is not important. 
Both the temperature selected and 
the time of holding are functions of 
the material annealed and are de- 
termined by the isothermal diagram 
of the steel under consideration. The 
constant temperature cooling is done 
in a liquid bath or, where produc- 


tion rates are high, in specially de- 
signed continuous furnaces with iso- 
lated temperature zones. 


Some of the basic heat treatments 
which cause changes in the internal 
structure and properties of steel 
have been outlined in this article. 
Many modifications of these treat- 
ments are possible for different ap- 
plications. The properties of steel 
may also be changed by surface 
treatments such as carburizing and 
nitriding. Applications of these sur- 
face treatments will be covered in a 
future article. 

end 





SEVEN DRILL UNITS COMBINED TO REDUCE SETUP TIME 700% 


A setup of seven automatic drill- 
ing units producing 121 different 
hole patterns has reduced setup 
time 700% for a major supplier of 
automotive brake assemblies. This 
allows production of an additional 
16,000 brake bands in the time nor- 
mally lost. 

Brake bands are fed into the fix- 
ture by the operator at the start of 
the operation, and from there on it’s 
completely automatic. The self-con- 


tained hydraulic quill-type drilling 
units, products of Drillunit, Inc., 
can be moved left or right, and for- 
ward or back to obtain the desired 
hole pattern. Required depths are 
set by the stroke, which is held to 
an accuracy of +0.0005” with an ex- 
ternally adjusted internal positive 
stop. An adjustment of one nut on 
each unit permits presetting of the 
angle gage. 
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C ncinnati 26-Station 





Unit Type Transfer Line 


Mills, Drills, Bores . . . Ford Automatic Transmission Cases 


» 


At Ford Motor Company's new 
plant in Sharonville, Ohio, 
automatic transmission cases 
are automatically bored, milled 
and drilled in 33 machining 
operations. Accuracy and fin- 
ish are excellent. The machine 
cycles 137 times per hour. 
Fe 
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1So- 
ents 
rnal 
steel 
‘icle. 
= Transmission cases require gentle handling; firm, balanced 
Brow : : clamping; experienced machining. All these requirements 
face — ite are incorporated in the CINCINNATI 26-Station Unit Type 
and i] Transfer Line illustrated above. This production line mills, 
sur- drills and bores Ford automatic transmission cases; inserts 
=" , two bushings; automatically banks excess parts; transfers 
end sae , the casting from one station to the next. Several outstand- 
ing advantages are incorporated in this line, including 
unit construction and complete static electrical control. 
Cincinnati builds special machine tools and complete 
production lines varying in complexity from small bear- 
ing-shell broaching machines to giant production lines 
ling performing a multitude of operations. Make Cincinnati 
Inc. & your first choice for equipment of this type. Our Automa- 
for- BJ tion Specialists are ready to serve you. 
pe i The Cincinnati Milling Machine Co., Cincinnati 9, Ohio 
d to 
ex- a 
7 CINCINNATI 
oe SPECIAL MACHINES * BROACHING MACHINES - COMPLETE PRODUCTION LINES 
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Magnification : 250X 


See the sharpness of the shadow produced by a Mercury Arc Lamp! 


This photo shows the sort of shadow you get with a 
Mercury Arc Lamp. Note the extreme sharpness of the 
shadow image’s definition, even at 250 magnifications. This 
unprecedented sharpness means greater precision, greater 
efficiency in your inspection and measurement operations. 


q Note the actual size of this gear, which is enlarged for 
inspection on the FC-30 Comparator screen. Gear has 
57 teeth, and has 1.1159” dia. base circle. 
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IMPORTANT NEWS 


for all users of J & L Optical Comparators! 
Jones & Lamson introduces the J & L MERCURY ARC LAMP 
... 4 revolutionary new light source 


that makes your optical inspection more precise, 


more efficient than ever before! 


This new J & L light source unit gives 
more than 5 times the intensity of the best fila- 
ment light source available today. 

The light produced by the J & L Mercury 
Arc Lamp is actually a new kind of light... 
you get a steady arc, with no flickering. 
Its high intensity produces an incompar- 
ably bright screen with razor-sharp black 
shadow even at highest magnifications. 
Thus, accuracy of inspection and measuring 
is increased enormously. Now, you can lit- 
erally ‘split tenths” with your J & L Com- 
parator! (For use at low magnifications, the 


Mercury Arc light can be filtered readily.) 

The J & L Mercury Arc Lamp comes as a 
complete packaged unit that is quickly inter- 
changeable with the standard light source 
on any J & L 14-inch and 30-inch Compara- 
tor. This compact unit is a universal device 
to take various standard makes of mercury 
are lamps. 

For detailed information and _ specifica- 
tions, or a demonstration, get in touch with 
your local Jones & Lamson representative, 
or write direct to Jones & Lamson Machine 
Company, Springfield, Vermont. 


Plugs into 
any 110 
volt outlet 


Interchanges 
with regular 
lamphouse in 
minutes. 


Jones & Lamson, the originator of optical com- 
parators, proudly announces the J & L Mer- 
eury Arc Lamp, a remarkable development 
that tremendously improves and enhances the 
efficiency and precision of J & L 14-inch and 
30-inch screen Comparators, old or new. 


JONES & LAMSO 


519 Clinton Street, Springfield, Vermont, U. S. A. 
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BASIC REQUIREMENTS FOR 
GENERAL PURPOSE GUN DRILLING 





by Emery Dunning 
Vice President & General Manager 


EDLUND MACHINERY COMPANY 


Division of Harsco Corporation 
Cortland, New York 
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Why the sudden interest in Gun Drilling? What are the 
nine basic requirements? What results can be ex- 


pected? What kind of operations should be considered? 


G UN DRILLING IS AN OLD 
PROCESS that was first used for 
drilling gun barrels (from which it 
derived its name) and other deep 
troublesome holes. Primarily it was 
an initial means of “getting day- 
light” through a piece of steel so 
that the hole could then be enlarged 
to specified diameter and finish. The 
cutting tool was a piece of high car- 
bon steel or, later, high speed steel 
mounted on the end of a long tube. 
Also, it was thought necessary to ro- 
tate the work in order to keep the 
holes reasonably straight. 


This limited the speeds that could 
be used, because of the limitation of 
the cutting tool itself and because of 
the problem of any unbalance in the 
workpiece which would limit its ro- 
tation speed. Figure 1 shows work- 
pieces presenting a problem of bal- 
ance. 

The feeds were necessarily limited 
because of the long tube that car- 
ried the cutting tool. The net result 


Fig. 1. When gun drilling is at- 
tempted by rotating both the work 
piece and the drill, irregular and 
unsymmetrical workpieces such 
as these are apt to fly out the 
nearest window. These can be 
gun drilled on a vertical machine, 
with work stationary and drill 
rotated 


was that the feeds in ipm were very 
low, the process was costly and im- 
practical and was only used in those 
problem cases where there was no 
other practical means of producing 
a hole. 


New Cutting Tools a 

The development of carbide cut- 
ting tools at first did little to change 
the gun drilling picture as the re- 
striction of rotational speed still ex- 
isted because of workpiece unbal- 
ance. In other words, it would be 
impractical to rotate such unsym- 
metrical parts as shown in Figure 1 
at 7600 rpm or higher. 

Soon, however, research was un- 
dertaken in regard to the cutting 
tool with the following significant 
findings: If the axial alignment be- 
tween the spindle and bushing was 
sufficiently accurate and the cut- 
ting tools were made with sufficient 
accuracy, and if the machine were 
also accurate enough, it was possible 
to drill to great depths with ex- 





treme accuracy while the work was 
held stationary and the drill rotated. 
This opened up an entirely new 
field for gun drilling as the high 
speeds possible with carbide cutting 
tools permitted increases in the feed 
rate to the point where gun drilling 
could compete favorably with regu- 
lar drilling. The shape or size of the 
parts to be drilled became no prob- 
lem. Accordingly, greatly increased 
interest was taken in gun drilling. 


New Cutting Oils 

It soon became apparent that cut- 
ting oils used in gun drilling were 
not correct as they did not maintain 
viscosity and were too heavy to use 
with many of the small tools. How- 
ever, there were developed several 
oils which have proved satisfactory. 


New Gun Drilling Machines 

It also became apparent that in 
many cases the machines were the 
restricting factor as spindle speeds 
were too low to take advantage of 
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CUT YOUR COSTS WITH 


Cleveland «Gun Drills 


. +. on critical drilling jobs that 


a 8 1, eS 


involve fine finish... accurate size... 


pinpoint location... holes of all depths 


; Gun drilling has become an essential new machining technique for hun- 
pete dreds of firms. Jobs which otherwise would be done with great difficulty, 





ted. ; : 
new or not done at all, are now handled on a fast-run production basis. 
me CLEVELAND Gun Drills have been responsible for important dollar savings 
feed by eliminating such operations as boring . . . honing . . . lapping. . . 






reaming . . . deep hole drilling which necessitates “peck feeding” 
. .. sequence of drilling, core drilling and reaming. 


CLEVELAND Gun Drills can hold diameter tolerances 


within a few ten-thousandths of an inch—in one pass from 






























&- ‘ , , ° ‘ 
a solid workpiece. Hole straightness of .002 inch maximum 
‘ drift per foot is possible with a good set-up. In 
me addition to eliminating secondary hole-sizing operations 
tain on many jobs, locating difficulties can be minimized. 
use ° . . . 
ow- Complete information will be found in the 
eral new book shown below. 
ory. 
t in 
the 
eeds 
2 of NEW! Ask for your copy of 
= e 
this 16-page Gun Drill Manual 
Illustrated with many photographs and drawings. Clearly 
explains the various types of shanks and heads. . . describes 
the machines that can be used for gun drilling . . . gives 
tables of feeds and speeds . . . tells how to use starting bush- 
ings ... states the requirements for a coolant system... 
gives full information on point styles and resharpening. A 
helpful Data Sheet is included for your convenience in 
ordering. Send for your free copy. 
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TELEPHONE YOUR INDUSTRIAL SUPPLY DISTRIBUTOR 
for CLEVELAND <} Quality Tools... prompt delivery from stock 
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1242 East 49th Street - Cleveland 14, Ohio 
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TRANSFER MACHINES 


NN Change with Your 
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y, The “building block” idea of machine tool 
design has gained much popularity in recent V 
t 
years. Greenlee has long built such flexibility r 
into their transfer machines. For example, the C 
J 
machine shown here has been modified 4 times c 
in 11 years to accommodate changes in product ; 

design. Protect yourself from costly obsoles- 
PHONE ROCKFORD, ILLINOIS WOODLAND 3-4881 cence. Ask Greenlee to show you how. : 
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carbides, spindle construction was 
not accurate enough, particularly 
with respect to end play, and feed 
rates were either too coarse or not 
sufficiently constant for optimum 
performance. 

A means of coordinating the nec- 
essary oil supply with the machine 
is necessary as we have found that 
the various elements necessary to 
satisfactory results are of equal im- 
portance and should constitute one 
package. 


Requirements for Good Gun Drilling 

Over the past several years the 
Edlund Machinery Company con- 
ducted extensive research in this 
field and the findings indicate that 
the following nine basic require- 
ments are necessary for good gun 
drilling: 

1. A carbide cutting tool able to 
withstand extreme speeds in order 
to reduce cutting time; the tool 
must accurately produce holes suffi- 
ciently straight and to size for the 
job requirements; and it must be 
capable of being sharpened with 
minimum of skill on the part of the 
tool grinder. 

2. A drill bushing that can be 
held rigidly and accurately in po- 
sition with clearances closer than 
used for conventional drilling. It 
Is generally considered essential to 
relieve the upper portion of the 
bushing so that the bearing length 
is equal to about 1% x the diameter 
of the cutting tool. In many jobs it 
has been found economical to use 
carbide bushings as their life is 
usually several times that of steel 


bushings. The bushing should be 
from 0.0001” to 0.0002” larger than 
the nominal drill size when new and 
should be discarded when it wears 
0.0005” over. 

3. A fixture that may be simple 
but must be rigid and accurate. Ax- 
ial alignment between cutting tool 
and the bushing must be very ac- 
curate. It is recommended that the 


bushing be indicated from the 
spindle and the alignment held 
within a 0.0004” total indicator 


reading. Figure 2 shows a typical 
fixture and setup for gun drilling. 

4. A gland is needed for intro- 
ducing oil to the drill that will 
stand high speeds and high pres- 
sures with a minimum or complete 
absence of leakage. 

5. A machine is needed which is 
sufficiently rigid to absorb the loads 
imposed on it and also will oper- 
ate free of vibration at the high 
speeds required. 


6. A drill spindle designed for op- 
erating at high speeds with an ab- 
solute minimum of end play. We are 
dealing with very fine feeds per 
revolution and do not want the drill 
to “hog-in” from spindle end play. 
This might result in a very heavy 
cut during one revolution and no 
cut for several revolutions. 

7. A feeding mechanism which is 
constant is essential. The reason be- 
comes apparent when we realize 
that we are using feeds as low as 
0.0002” per revolution. One of the 
reasons for using the fine feed is 
that the shank of the drill is rela- 
tively long and will not stand ex- 
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Fig. 2. A typical setup for gun 
drilling in a vertical machine: A 
deep hole of extreme diameter to 
length ratio. The fixture is fast 
loading and unloading. One opera- 
tor can attend several spindles. 


cessive thrust and torque. It is ob- 
vious then that we do not want to 
feed 0.0001” one revolution and 
0.0003” the next with an average 
of 0.0002”. This would result in a 
variation of as much as 200%. Nor 
as the feeds go up do we want to 
drill 0.0005” one revolution and 
0.0007” the next for an average of 
0.0006”. This tends to put undue 
strain on the cutting tool but per- 
haps more important it tends to 
produce finishes that are not nearly 
as good as those produced by a con- 
stant feed. 

8. Quick adjustment of both spin- 
dle speed and rate of feed is very 
desirable for general purpose gun 
drilling. Edlund’s experience has in- 
dicated that in many cases a change 
of either speed or feed in an amount 
as little as 5% will make the differ- 
ence between excellent results and 
fair results. 

9. Coolant oil from a large clean 
supply at high pressure is needed 
at the cutting tool. It is reeommend- 
ed that the oil should always be 
filtered to at least ten microns. 
Means should be provided for main- 
taining a constant oil temperature. 
Oil pressure of 500 to 1000 Ibs. is 
an absolute must. The higher pres- 
sures should be used with the small- 
er diameter tools if satisfaction is 
to be obtained. 

These are the basic requirements. 
In addition, Edlund has found de- 
sirable certain safety features. 
Means should be provided so that 
the operator cannot inadvertently 
start the feed unless the high pres- 
sure oil unit is ready to deliver oil 
to the drill. It is also important 
that the feed be automatically dis- 
engaged in case the oil flow is in- 
terrupted either through a power 
failure or for other reasons. There 
is no surer way to break a drill 
than to let it run dry. It is important 
to provide a warning to the operator 
when the oil level becomes low. 

Considering these basic require- 
ments, it is evident why some com- 
panies have been disappointed with 
their efforts at gun drilling. In many 
installations most of the basic re- 
quirements were fulfilled but a 
small tank with a strainer on the 
intake to the high pressure pump 
was the only means of filtering the 
oil. This resulted in dirty oil being 
run through the pump which re- 
duced the life of this very expen- 
sive item. The oil was then pumped 
through a rotating gland, whose life 
was shortened by the dirt. In some 
cases the oil hole through the drili 
has been plugged by dirt from the 
coolant system. This would result 
in oil starvation at the point of the 
drill and inevitable breakage. 
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If none of these things happened, 
the dirt was pumped back through 
the drill and tended to scratch the 
hole with the result that the finish 
was not good. In other cases we 
have seen installations where the 
coolant system was adequate but 
poor alignment between the drill 
spindle and the bushing resulted in 
out-of-size holes. 

In still others we have found ma- 
chines used that had passed their 
prime, and certainly were not suit- 
able because of inadequate spindle 
speed, excessive end play, or un- 
suitable feeding mechanisms. 

Neglect of any of the basic re- 
quirements can cause unsatisfactory 
results. Most of the requirements are 
relatively simple and need not be 
excessively expensive to attain, but 
each one is essential for good gun 
drilling. 

The equipment to be used pre- 
sents the question of whether the 
machine should be vertical or hor- 
izontal. Most machines now in use 
are horizontal, seemingly a_hold- 
over from working on long gun bar- 
rels with long drills. Vertical ma- 
chines require less floor space. An 
operator can run two or more spin- 
dles with a minimum of footwork. 
Many parts can be loaded to ad- 
vantage on a vertical machine. 

The advantages of the horizontal 
machine are that two or more hori- 
zontal units can be mounted on one 
base to drill two or more holes at 
a time. Extremely long parts can 
be handled more efficiently in a 
horizontal position. 


Results and Advantages 


If the basic requirements are met, 
the following results and advan- 
tages can be expected: 

a. Finish: Generally as good, and 
in most cases better than reamer 
finish. (2 to 32 micro-inches, de- 
pending on material). 

b. Size tolerances: Usually from 
0.0004” to 0.0008” depending on size 
and material. 

c. Straightness: 0.001” in six 
inches in most cases. 

d. Depth: Any depth without 
withdrawing tool. Extremely im- 
portant in case of work-hardening 
materials. 
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Fig. 3. A display of typical parts which are 
logical candidates for the gun drilling process. 


e. Many man-hours can be saved 
by elimination of reaming, boring, 
honing, internal grinding, jig boring, 
jig grinding, and other secondary 
operations. 

{. Savings in handling. One oper- 
ation often takes the place of two 
or three operations, eliminating cost- 
ly rehandling. 

g. Equipment saving. A _ single 
gun drilling operation often re- 
places an expensive indexing ma- 
chine for drilling and reaming a 
part, or jig boring or jig grinding 
equipment. 

h. Skilled labor saving. Speeds, 
feeds, oil pressure and other neces- 
sary data can be determined by the 
planning department. Semi-skilled 
labor can operate the machine; this 
will release skilled labor for other 
work. 

i. Greater freedom of product de- 
sign. Part can be designed to take 
advantage of closer tolerances and 
better finish as low cost. 


What Operations Should be Considered? 


The following are the types of 
operations which should be con- 
sidered for gun drilling: 

Any production parts which re- 
quire reaming, boring, honing, in- 
ternal grinding after hardening or 


similar secondary operations be- 
cause of size, finish or alignment 
specifications even though the hole 
is no longer than its diameter. 

Any production part involving 
alignment tolerances that are diffi- 
cult to hold by standard drilling 
even though size and finish are not 
important. 


Holes that are of a depth that 
require interrupting the cut  be- 
cause of depth even though finish, 
size and straightness are not im- 
portant. 


Figure 3 shows typical parts that 
are adaptable to gun drilling. 


It ought not be concluded that all 
operations coming under these three 
categories should be gun drilled, but 
all should be scrutinized to deter- 
mine whether gun drilling is prac- 
tical and economical. Obviously, 
those operations which cannot be 
performed economically should not 
be undertaken. This process is not 
a cure-all and there are many lim- 
itations, at least in the present state 
of the art. Consultation with manu- 
facturers of cutting tools or gun 
drilling equipment will usually re- 
veal whether your operations are 


practical. 
end 





Cleaner air, better working condi- 
tions, reduced machinery mainte- 
nance costs, and complete salvage of 
valuable dusts are made possible 
with the new Dustkop Filterkop 
manufactured by Aget Mfg. Co. of 
Adrian, Mich. 

Used with standard vented Dust- 
kops, the Filterkop receives all air, 
recovers nearly 100% of the dust 
load, dissipates harmful fumes, and 
recirculates cleaned air. The basic 


NEW FILTER CLEANS 
LARGE AIR VOLUMES 








Filterkop unit consists of a heavy 


gauge steel housing, a hopper, 800 
cloth filter tubes, and a_ shaker 
mechanism. Accumulated dust is au- 
tomatically shaken from the tubes 
into the hopper at the end of each 
fan operation. 

Single or multiple units can be 
used to fit individual requirements. 
One shaker serves two units and 
only one air inlet and one air out- 
let are needed for any size installa- 
tion. 
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NOW on every 
Superior Die Set 
in diameters from 
114” upward at 
no additional cost. 
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SUPERIOR’S Exelusive REMOVABLE CAP PINS 


Now costly die set smash-ups can be avoided with Superior’s removable 
cap pins. 

In the event that foreign matter causes pin and bushing seizure . . . the 
socket screw pulls out of the retaining washer, then the matching taper of 
pin and cap act as a guide, preventing costly die damage as the punch 

holder is lowered by the press. 

A new cap is merely substituted and the die set is ready for production. 
(Precision manufactured of removable cap pins permits interchangea- 
bility of caps.) 

In addition, Removable Cap Guide Pins eliminate punch holder 
binding on guide posts when parting dies. The cap is removed from 
the pin merely by loosening a socket head screw which holds the cap 

in place. This frees the punch holder at the most critical point of the 
pin where it is apt to cock or bind. 


Matching ai 
Taper and Cap 

act as guides 

prevent 











costly Note how cap tears loose in 
event of pin seizure other pin 
d j e remains intact. 


Write for your 
free 28 page As punch holder is lowered in 















ress, cap and pin act as guide. 
catalog = oe pin with a new cap 
Superior die puts die back into operation in 
sets and minutes. 
Case histories where die set supplies. 
smashups were avoided with 
removable cap pins furnished 
upon request. F 
Representatives in these Principal Industrial Centers STEEL PRODUCTS CORP, 
Cedar Rapids, lowa Lansing, Michigan Minneapolis, Minn. West Newton, Mass. 
Empire 2-7831 Iv-9-0214 Fr. 1-1321 Bigelow 4-2070 2754 SO. 19th ST., MILWAUKEE, WIS. 
Chicago, IIlinois Memphis, Tennessee Racine, Wisconsin Bigelow 2-6771 
Off.: Randolph 6-8871 Fairfax, 3-7727 Melrose 2-1900 Union, N. J. 
Res.: Keystone 9-9800 Rockford, Iilinois F Murdock 8-2270 Day 
Dayton, Ohio + 9-9331 Wuett 5 I. Baltimore, Maryland i} lt i 
Baldwin, 2-6209 Res.: 7-9403 ane 6: Belmont 5-2780 rz I! ¥ 
Denver 1, Colorado _— Fairfield, Conn. Melrose Park, Illinois Belmont 5-9492 
Enterprise 234 Edison 4-4282 Filmore 5-5910 — 
Pittsburgh, Pa. St. Louis, Missouri Syracuse, New York nese > meee Oe 
Tuxedo 4-4040 Jefferson 5-1223 Granite 4-0458 Milwaukee, Wisconsin 
Crear eete, lndions Seadaten, Florida Cheshire, Conn. tpi ye all 
ror =! i ’ ° 
5-966 Browning 2-4887 Sherwood 7-2761 
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A.I.T.’s DIAMOND WHEEL- 
CARBIDE GRINDING CLINIC | 


As A UNIQUE TECHNICAL 
AND TRAINING’ SERVICE to 
Industry, the A.I.T. Diamond Tool 
Company conducts a diamond wheel- 
carbide grinding clinic to which you 
have a standing invitation to bring 
examples of your carbide grinding 
projects. This will enable you to 
get, first hand, instruction and ex- 
perience in both “Electrolytic” and 
“Electro-assist” carbide grinding 
with diamond wheels. 

To get ahead of the story of our 
visit, this innovation has proved so 
important in the rendering of cus- 
tomer service, that A.I.T. is build- 
ing a new plant adjoining their pres- 
ent facility at 8221 North Kimball 
Avenue, Skokie, Illinois. 

Scheduled for completion this 
summer, their Plant #2, as depicted 
above, is of spacious ultra-modern 
design and construction with a 
“weather controlled” interior. It will 
house the research and development 
divisions, additional production fa- 
cilities, new executive offices, and 
a large demonstration and schooling 
section which will be known as the 
“Dia-Mo-Rama Room.” 

This room will feature various 
types of grinders for all applica- 
tions of diamond wheels to indus- 
try’s grinding and finishing prob- 
lems. Both conventional and elec- 
trically assisted machines will be 
in readiness for visitors who desire 


visited by 
E. Willard Pennington 
Editor 


knowledge and information on new 
applications. The schooling and dem- 
onstration programs are designed to 
introduce new methods to the metal 
cutting, ceramic, stone, optical and 
glass industries. 

A.LT.’s research and manufactur- 
ing efforts are entirely in the field 
of industrial diamond use—wher- 
ever a diamond can be utilized for 
stock removal. They are constantly 
researching new developments and 
methods to encourage the use of 
diamond wheels and tools on, for 
instance, the new high temperature 





Figure 1. The A.I.T. 
demonstration center is 
more than adequately 
equipped with grinders, 
electric power sources, 
controls, coolant provi 
sions, and diamond 
wheels—all ready to go 
at the push of a button. 
On top of the grinder 
are sample tools which 
‘were at our disposal for 
instructions in electri- 
cally-aided carbide 
grinding. 


resistant materials. 


When we served our two-hour 
apprenticeship at A.I.T.’s demonstra- 
tion facility, we engaged in off-hand 
grinding of carbide tools on elec- 
trically-aided grinding equipment. 
We also experienced the setting of 
the power pack controls for the dif- 
ferent amounts of stock to be re- 
moved, and checked our “skill” with 
a stop watch. Using power feed, we 
were able to remove 0.010” carbide 
from a 1/2” x 1/2” tool area in 
seven seconds. This was consistently 
repeatable for ten or twelve times. 





se tae 
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We say “probably” because it’s likely that some 

MIRACLE MOVEMENT Indicators will meet up 
hour with such out-and-out abuse that their operation may 
stra- ultimately be impaired. But, given the same hard 
re shop usage as any other Dial Indicator, a MIRA- 
nent. CLE MOVEMENT Indicator will outlast it many 
g of times over. 
ag The MIRACLE MOVEMENT Indicator is not 
with §& only wear-safe . . . it’s also shock-safe. Contrary to 
side what you might expect, no supplemental, “extra- 
a in price” devices need be added to the movement to 
ntly obtain this protection. The MIRACLE MOVEMENT 
ee itself is shock-safe. So you get this protection auto- 

matically. You do not have to specify it... you do 


not pay extra to get it. Every MIRACLE MOVE- 
MENT Indicator has it. 





FINALLY... 


A DIAL INDICATOR 


WHOSE MOVEMENT 


MECHANISM IS 


* ies a SO WEAR-RESISTANT 
‘MIRACLE \4 
MOVEMENT] } 


... SO SHOCK- 


RESISTANT... THAT 


YOU WILL PROBABLY 


NEVER HAVE TO 


REPAIR OR 


LS 4 = od Od 





Nor do you have to specify MIRACLE MOVE- 
MENT in order to get the finest Indicator of them 
all. From now on, all Federal Dial Indicators, except 
Super-Sensitive and Special Movement Models, will 
have the MIRACLE MOVEMENT. So, to have all 
these important features . . . all you have to do is 
specify Federal. 


And, as you might expect, your present Federal 
Dial Indicator can be converted easily because the 
MIRACLE MOVEMENT is also available sepa- 
rately as a replacemerit unit, either Full-Jeweled or 
Plain Bearing. It fits into a current Model Indicator 
case without any changes. 

You owe it to better, longer lasting accuracy 
and to drastically reduced Indicator maintenance 
costs to standardize on Federal MIRACLE MOVE- 
MENT Indicators 

... certainly the finest of them all. 


FEDERAL PRODUCTS CORPORATION 
9237 EDOV ST., PROVIDENCE 1, & © 








, AAFEDERAL F,,,2 


FOR RECOMMENDATIONS IN MODERN GAGES... 


for recommendations in modern gages . . . Dial Indicating * Air * Electric or Electronic — For Inspecting, Measuring, Sorting, or Automation Gaging. 
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We also had the opportunity to 
grind single point tools, of various 
carbide grades, and with large and 
small surfaces. We found it unnec- 
essary to change the voltage setting 
on the Econo-Grind power pack— 
the meter remaining at 5 volts. You 
will note, as we did, that if the sur- 
faces being ground are large, the 


SPELLMACO SPOTTERS 


Fig. 2. We tackled off- 
hand grinding of small 
radii. It was noticeable 
that the usual heat and 
need for external pres- 
sure related to most car- 
bide grinding were elim- 
inated with the electri- 
cally-aided methcd. 


amperage draw is greater, and vice 
versa. We were able to grind tools 
with carbide areas of 1” x 1” with- 
out using the full 150 ampere ca- 
pacity of the power unit. 

This work was done with diamond 
wheels which A.I.T. has developed 
for the process. 

Should you visit A.I.T.’s clinic you 


Fig. 3. This setup for 
chip breaker grinding 
can also be used for a 
variety of surface grind- 
ing applications. To con- 
vert a standard grinder 
for wet grinding with an 
electrical control unit 
merely takes the addi- 
tion of coolant supply, 
splash guards and insul 
lated spindle. 


A matched set of transfer punches for tool- 
makers, machinists and tool cribs. 


Used for transferring location of thread- 


ed, drilled and 
blanks, etc. 


reamed holes, slugs, 


Precision made of finest tool steel care- 
fully heat treated and tempered for long 


life. .0025 undersize to facilitate use— 


black oxide finish. — 


Set No. 3-17: 28 punches with in- 
dexed stand — sizes 3/32” to V2” by 
1/64” plus hand 17/32” size—length 
PRICE only $17.90 


Single size available. 
R. L. SPELLMAN CO. 
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will find that for the Econo-Grind 
power pack, A.I.T. has a diamond 
wheel designated as EA-2. This 
wheel is engineered for use with 
the Electro-Assist method, whereas 
their E-2 wheel designation applies 
to wheels destined for use with the 
Electrolytic method. You will be 
briefed on the procedures for get- 
ting the E-2 diamond wheels into 
a high rate of production without 
the usual wheel break-in time. Thus 
you can witness the advantages of 
using diamond wheels that are serv- 
iced for each type of electrical pow- 
er unit. 

You will find, see demonstrated, 
and be welcome to try out yourself, 
other diamond wheels manufactured 
by A.ILT. These include their Resin 
and Al-Aloid bond diamond wheels 
for conventional applications. Their 
Al-Aloid bond is recognized as a 
most highly acceptable bond for 
plunge grinding and regular grind- 
ing where metal bond wheels are 
used employing flowing coolants. 
Also new is a resin bond diamond 
wheel, in all types for longer life 
when used wet and dry. They have 
recently developed a new type 
resin flaring cup wheel which in 
many cases offers a much longer 
life thereby reducing the grinding 
cost per tooth when multi-tooth cut- 
ters are being ground. 

Of interest to most A.I.T. visitors 
is the fact that their present ma- 
chines and carbide grinding proce- 
dures do not have to be replaced. 
Grinders now in use merely need 
the addition of coolant facilities (if 
they are not already present), spin- 
dle insulation, the electric power 
unit, and appropriate choice of 
wheel. 

Today, machine tool builders are 
offering newly developed grinding 
machines incorporating all the fea- 
tures essential for use with elec- 
trolytic units. 

The demonstrations you can see 
and participate in at A.LT. should 
give you complete answers to any 
questions on your carbide grinding 
operations with electrically-aided 
diamond wheels. end 


LEAD HAMMERS—Buy Cook “SHUR-GRIP” 


They're a MUST in every shop where many 


blows hove to be struck without merring 
surfaces. Available with “SHUR-GRIP” drop 
forged handles. 


Write for circular and prices 
COOK’S LEAD 


HAMMER SERVICE 
68 Massasoit Ave., E. Providence 14, R. i. 
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® Urbana, Ohio 





The Inform-A-Gram card which follows 
page 82 is for your convience in making 
inquiries about advertised Products and 
Editorial items. 
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How to increase productivity with... 


Multicycle Hobbing 


Automatic cycling plus the oppor- 
tunity to greatly reduce approach 
time in many cases makes the Multi- 
cycle version of the Barber-Colman 
No. 16-16 Hobbing Machine a high- 
production machine, and yet it is 
extremely versatile. 


Reduce approach time 


The new Multicycle machine offers 
three different automatic cycles (see 
sketch). Any of these can be selected 
simply by turning a switch. With 
the plunge-approach cycle for cut- 
ting helical gears and worms (or 
when using large, multiple-thread 
hobs), you can greatly reduce long 
approach time. With the push of a 
button, cam vertical feed and con- 
ventional horizontal feed cycle auto- 
matically. The hob starts cutting at 
full depth faster. Clamping and un- 


clamping of the workslide is auto- 
matic. The operator just loads and 
unloads the work. 


Automatic machines can 
be versatile, too! 


To cut worm gears, turn the selector 
switch to “plunge,” disengage the 
feed change gears, turn the dial con- 
trol to proper cam speed, set the 
vertical stops, and push the start 
button. The workslide lowers rapidly 
to the cutting position. The work 
feeds slowly to full depth as it is 
being hobbed, and then dwells for 
the desired number of revolutions. 
When the hob stops, the workslide 
returns to starting position. 


is there a Multicycle 
machine for you? 


You bet there is. These same features 
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Any one of these automatic cycles 
can be selected simply by turning a 
switch on the control panel. 


RAPID TRAVERSE 





RAPID RAPID 
TRAVERSE TRAVERSE 








FEED 
SQUARE CYCLE — automatic version 
of the conventional hobbing cycle. 


RAPID 
TRAVERSE 
RAPID 


TRAVERSE PLUNGE 
FEED 


PLUNGE CYCLE — automatic vertical 
feed for cutting worm gears. 


RAPID TRAVERSE 





RAPID 


TRAVERSE 
RAPID 


TRAVERSE PLUNGE 
APPROACH 
FEED 


PLUNGE-APPROACH CYCLE — com- 
bination of “plunge” and “square.” 


are available in the No. 6-10 ma- 
chine. Additional equipment, such as 
differential gearing, accessory verti- 
cal feed cams, and even full auto- 
mation, will adapt this precision 
hobbing machine to almost any job. 
Send us prints of your gears. We'll 
give you a complete report on the 
time saved by a Multicycle machine. 
Call your nearest Barber-Colman 
field office or the factory, WO 8-6833. 


Barber-Coiman Company 


BARBER 
COLMAN 


Ht ® 
77 Loomis Street @ Rockford, Illinois 
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GUARANTEED FOR 18 MONTHS 


AND WE MEAN UNCONDITIONALLY 





That's right. Clearing will guarantee the 
drive unit of Torc-Pac presses for 18 
months. And, as you know, the drive is 
the heart of the press. The Torc-Pac 
clutch and brake never require adjust- 
ment. The sealed-in-oil drive is designed 
so that wear which is taken by the friction 
linings in a conventional air friction 


clutch, is actually absorbed in the oil. 


Clearing division of U. S. Industries, Inc. manufactures 
power presses of all types, Clearing-Axelson and Clearing- 


You just don't have to touch the clutch 
and brake. In fact, the only thing that . 
romol iio Mm Aellommol ei ame ltr-e-i)¢-1-Mml-me- Mm oxelalelidcely 
where the drive has been tampered with 
by unauthorized personnel. 

Torc-Pac presses are available now in 
capacities of 22, 32, 45 and 60 tons—in 
high speed ranges, too. Get in touch with 


Clearing for the full story. 


Write for further engineering AS 
facts on Clearing's line - “ 
of Torc-Pac O.B.1.'s. 


Harrison lathes, dies and special tooling, and special 


equipment for the aircraft and missile industry. 


s 


J 


Cl ; 
ee Caring rol YA eo eo a Oe 
t 


6499 W. 65 


INDUSTRIES, INC 


h Street, Chicago 3B, Illinois 
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PRODUCTION OFF? 


SUCTION LINE TO PUMP 





OIL FLOW 





RETURN LINE 





CHANNEL-LIKE 
BAFFLE 


| 

















Patent Pending 


BUBBLES IN HYDRAULIC LINES 
BE THE PROBLEM... 
BAFFLES, THE ANSWER 


MAY 


i, ue PRESENCE OF EXCES- 
SIVE AMOUNTS OF AIR in a hy- 
draulic system can lower operating 
speeds of powered components. This 
condition also causes erratic halting 
action in machine movements. If 
sufficient air is present, cavitation 
will cause premature pump failure. 

Tight suction lines are, of course, 
necessary to prevent entrained air in 
a fluid power system. But trapped 
air is often caused by foaming, 
which in turn is caused by a swirl- 
ing action in the reservoir — either 
from the return stream, or move- 
ment in the suction area, or both. 

Anti-foam agents can be added to 
the fluid medium, and you can 
tighten your lines, but the greatest 
rewards are to be had by stopping 
the swirling in your reservoir. De- 
sign of this component may be what’s 
giving you trouble. 

“Trouble” might mean that a 
good workpiece finish was not ob- 
tained. Or, it may show up as a 
lack of respect for tolerance, poor 
tool life, or high maintenance tabs. 


There are many ways to approach 
the problem; all intending to either 
stop foaming or hinder the bubbling 
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oil from reaching the suction basin. 
An oversized tank may be the an- 
swer, if space allows. Perhaps re- 
positioning the return and suction 
lines will do the trick. Or, a dis- 
creet use of baffles may do it. 


If baffles are used, it is necessary 
to make sure that the tortuous path 
of the oil, from intake to suction, 
is adequate at all points to supply 
suction demand at all times. Care 
should be taken that the path is 
not too difficult — or the remedy 
may become a cause. 


One of the best reservoir designs 
we have seen is being used by the 
Yale & Towne Manufacturing Com- 
pany. Forced by space conservation 
demands to keep their tank size to 
a minimum, they have found that 
proper positioning of the “in” and 
“out” lines, plus a baffle, is their 
best approach. 

They tell us their first effort at 
baffling was to place a plate, hav- 
ing a number of holes, across the 
middle of the tank, thus separating 
the return line inlet area from the 
suction line outlet area. Theoretical- 
ly this would confine surging to the 
inlet side of the tank and offer a 


calm reservoir of oil for outlet. It 
was found that at higher speeds 
“bleeding” through the baffle was 
too slow and the pump was occa- 
sionally “starved.” When rapid tra- 
verse called for large volumes of 
oil the demand, although too slow 
to starve suction, created high velo- 
cities through baffle openings, which 
were conducive to swirling and 
foaming. 

The final solution, sketched here, 
directs the return oil close to the 
bottom of the tank under a channel- 
like baffle. Through this channel 
the oil flows almost directly from 
return to suction. In effect, the oil 
in the channel is_ supercharged. 
When there is an excess of oil in 
the channel it bleeds out of side 
slots into the larger reservoir area. 
Then, when suction calls for more 
oil than that being supplied from 
return, this is made up by an in- 
flow through the same slots. 


A fringe benefit: The system op- 
erates through the coolest portion 
of the reservoir which offers lower 
temperatures and adds overall ef- 
ficiency to a hydraulic system. 

— W.E.H. 
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Add Chicago Dryer Company, Chicago, Illinois, 
to the ever-growing list of satisfied Verson 
Press Brake owners. In the manufacture of 
** America’s most complete line of commercial 
flatwork ironers’”’, Chicago Dryer Company 
uses this Verson No. 2010 Intermediate Series 
Press Brake to form flatwork ironer end frames 
from 5’ lengths of 11 ga. mild steel. Two bends 
are made, utilizing the Verson Press Brake 
handled by two operators. In the past, this job 
required six men working with a hand brake. 

Two trays are furnished with each of fifteen 
flatwork ironer models manufactured. Formed 
from 12’ lengths of 16 ga. mild steel, the trays 
were formerly fabricated by an outside source. 


A Verson Press for every job from 60 tons up. 


rer erenag 


Carrying an inventory ranging from 5 to 25 
trays for each of fifteen ironer models was 
necessary. Using the Verson Press Brake, trays 
are now formed as needed, eliminating inven- 
tory and reducing the cost per piece. 

Although this Verson Brake has been oper- 
ated only 80 working hours since installation, 
Chicago Dryer Company reports the machine 
has already paid for itself in labor savings, 
convenience and increased production. 

A Verson Press Brake may be the answer 
to your metal forming problems. It costs noth- 
ing to investigate. Call or write, today. 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


VERSON ALLSTEEL PRESS ¢ 


212 


TEXA 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES * TRANSMAT PRESSES * TOOLING * DIE CUSHIONS * VERSON-WHEELON HYDRAULIC PRESSES 
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The Eastern Machine Screw Corp. 
recently announced the election of 
Charles W. Wesson as president and 
€arl W. Bettcher, former president, 
as chairman of the board. 


Size Control Co., a Division of 
American Gage and Machine Co., re- 
cently appointed Frank J. Vlasaty 
director of research engineering, to 
direct the activities of departments 
doing special gage and missile work. 

Taking over as quality and stand- 
ard engineer at DeWalt Division of 
American Machine & Foundry Co. 
is Werner A. Rees. He’s responsible 
for all engineering standards and 
test engineering activities. 

Election of James A. Taylor as 
president of Standard Screw Co. was 
announced recently by the company. 
Taylor, formerly vice president, suc- 
ceeds W. D. Corlett, who advances 
to chairman of the board 


Greenfield Tap & Die Division of 
United-Greenfield Corp. recently 
named Glen H. Stimson chief engi- 
neer, succeeding Oscar E. Koehler, 
who has retired. 

Vice president and general man- 
ager of Universal-Cyclops Steel 
Corp. is Fred A. Kaufman, and 
Peter C. Rossin is general manager 
of the Refractomet Division, Kauf- 
man’s former position. 

Election of Eric G. Messler as vice 
president and assistant general man- 
ager of Sandvik Steel, Inc., has 
been made known. 


The board of directors of The 
American Hardware Corp. recently 
elected Robert E. Parrett vice presi- 
dent. He also serves in the newly 
created post of director of manufac- 
turing, to direct operations in all 
American Hardware plants in this 
country and Canada. Joseph Edwin 
Madigan has taken over as plant 
manager of Kwikset Locks Division. 


New appointments in Pontiac Mo- 
tor Division’s engineering depart- 
ment include John Z. De Lorean 
and J. P. Charles, assistant chief en- 
gineers; and Mark J. Garlick takes 
over as executive engineer. 

Paul Hanscome is general man- 
ager of the Jarvis Corp.’s subsidiary 
in Burlington, Mass., and is assisted 
by Frederick Wold. 

As new manufacturing manager of 
the George L. Nankervis Co., C. W. 
Trautman. is responsible for all 
manufacturing in the fabrication of 
Nankervis test equipment. 





NEW 
3D 
MACHINING 
it, FULLY 
© AUTOMATED 





SYNCHRO-TRACE—Futty automatic 
3D PROGRAMMED CONTROL SYSTEM CUTS 
COST OF DIES, MOLDS AND CONTOURED PARTS 
BY OVER 50%. 


Now—Produce dies, molds and contoured parts 
faster, with greater accuracy using Synchro-Trace 
duplicating attachment with your milling machine. 
Synchro-Trace fully automatic operation allows 
operator, formerly required, to perform other impor- 
tant duties. Costly benching time reduced as much 
as 50% due to uniform feed rate, high tracer 
accuracy, and the even amount of “pick” with each 
pass of the cutter. Accurate estimates of machining 
time required may be made, as cutting path, feed, 
and amoure of cut are pre-determined for every pass 
of the cutter. 

Synchro-Trace will duplicate any shape of part— 
even 90° walls. Other features include “pick” feed 
in either direction, fixed stylus oversize, automatic 
shutdown, plus many others. 

Synchro-Trace may be purchased as original 


equipment on new mills or adapted to existing tool For complete data 
room, production, and planer type milling machines. write for new 

Contact your nearest True-Trace dealer or direct illustrated brochure 
factory branch plant TODAY for further information #STM-I today. 
on how Synchro-Trace can cut your 3D contouring Dept. TP 
cost. 


True-TRace 


SALES CORPORATION 


9830 Rush Street, El Monte, California 
Branch Plants: 35 Urban Avenue, Westbury, Long Island, New York 
2401 Eaton Lane, Racine, Wisconsin 
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the most useful SAW 


you'll ever see! 


BUCKEYE 


4," vertical cut 1” 45° angle 
al oe “ 








Just squeeze the safety throttle and this portable saw starts cutting—right 
now! Powerful, governed Buckeye air motor is geared to produce the 
torque needed for a fast, sharp cut, even on non-ferrous materials, No 
backups to allow saw to regain speed, and no burnouts from overloads. 
Lightweight—16 1% pounds—perfectly balanced for ease of handling. 
46" arbor accommodates blades for fine, medium and heavy duty work. 


INDUSTRIAL AIR TOOLS SINCE 1920 
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Calling Cards from page 67 

Englehard Industries, Inc., an- 
nounced that Harold E. Gray now 
serves as works manager of the 
Baker Contact Division; Charles de 
Rohan, production manager of the 
Hanovia Lamp Division; and Julian 
J. Keenan is plant manager at D. E. 
Makepeace Division. 

Paul V. Brown was recently ap- 
pointed manager of manufacturing 
of the La Verne, Calif., plant of Tay- 
lor Fibre Co. 

New head of special products for 
Sahlin Engineering Co. is Harry Tif- 
fany, who is responsible for devel- 
opment cf special machinery for the 
mechanical handling of sheet metal 
in press rooms. 

Sharon Steel Corp. has promoted 
John R. Rinderknecht to assistant 
director of profit control and com- 
puter programs. Before taking over 
this newly created position, Rinder- 
knecht was controller for the Brain- 
ard Steel Division. 

Lester M. Cole, general sales man- 
ager of The Warner & Swasey Co., 
was recently elected vice president 
in charge of sales. He directs the 
sales activities of the Machine Tool 
Division. 

The appointments of Donald R. 
Steward as district sales manager 
and Kenneth E. Melvin as sales rep- 
resentative were recently announ- 
ced by Simonds Worden White Co. 
Stewart is responsible for grinding 
wheel sales in Michigan and north- 
ern Ohio, with Melvin assisting. 

New chief sales engineer for the 
Press Division of the E. W. Bliss Co. 
is Jack L. Kennedy. He takes over 
following the retirement of Harold 
B. Morse. 

M. J. O’Halloran is the new assist- 
and general sales manager, indus- 
trial product sales, for Kaiser Alumi- 
num & Chemical Sales, Inc. He suc- 
ceeds S. P. Whiteside, who becomes 
northeastern regional sales manager. 

Taking over as district manager 
for the Detroit industrial sales office 
for Vickers Inc. is Jacques Carpen- 
ter. He was formerly district man- 
ager at Worcester, Mass. 

Richard Y. Neiley now serves as 
assistant industrial sales manager 
for Sperry Products, Inc. 

Taking over as director of sales 
for Daco Instrument Co. is Peter V. 
Cerar. 

Three sales representatives have 
been added to the sales force of 
Sharon Steel Corp.’s Brainard Strap- 
ping Division. Wayne E. Bradley 
serves in the Indianapolis area; Dale 
H. Adams in Baltimore; and Richard 
A. Rechlicz, Wisconsin and. upper 
Michigan. 
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Barber-Colman’s new 36- 
speed tracer lathe shows 
startling results on short-run 
work. Total costs slashed at 
speeds which give 30-minute 


tool life. 


Here is evidence that general-purpose 
lathes designed for carbide-ceramic 
speeds are one of the most profitable 
investments you can make. 


The reason lies in the expendability 
of carbide inserts. Economical ma- 
chine speeds with throwaways are 
far beyond those recommended in 
machinability tables. Speeds be- 
tween 600 and 900 sfm, calculated to 
yield 30-minute tool life, reduce total 
cost per piece by as much as 80%. 


An example is this 4140 steel forging 
— 32 in. long by 8 in. max. dia. It is 
step turned in 6 min. cutting time on 
a Barber-Colman 36-speed lathe. A 
hot stream of chips makes it neces- 
sary to shield the entire work area, 
a requirement for which the front- 
mounted tracer offers definite advan- 
tages. Thirteen different diameters 
are turned and two ends faced at 600 
sfm, with .020-ipr feed and 1/4 in. 
depth of cut. Turning is done by a 
1/2-in. triangular carbide insert. 
Floor-to-floor time is 19 minutes 
against the former time of 2.1 hours. 


The objective in setting feeds and 
speeds was 30-min. tool life (per 
edge). But, even at 600 sfm, longer 
life is experienced due to the ma- 
chine’s unusual rigidity. 


More examples... 


Other jobs being turned at ultra-high 
speeds include long lead screws — 
750 sfm at 1/16 in. depth of cut and 
.018 ipr feed. The machine turns out 
three times as much work as two 
lathes formerly used. In another 
step-turning operation, tests already 
prove a 52% gain over the previous 
time with tracer, and the maximum 
processed rate has not yet been es- 
tablished. These are savings on jobs 
averaging 6 to 50 pieces. 


Versatile tooling... 


This hydraulic tracer offers two ad- 
vantages for increasing utilization of 
a lathe. First, it will duplicate con- 
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sistently within .001 in. on diameter 
or length, and it will operate at 90° 
to the work axis. 


Second, the attachment can be re- 
moved and replaced by the regular 
compound in just 20 minutes. This 
versatility permits economical use of 
the machine for turning, boring, 
roughing and finishing, tracing, and 
both internal and external threading. 


Quality features... 


The lathe itself gives you a new com- 
bination of design features that im- 
prove performance at high speeds: 
(1) Unusual rigidity is provided by 
the 30 in. span of the front carriage 
way, scientific bed webbing, 400-lb 
tailstock, and precision-ground 
spindle supported at both ends and 
in the middle by three sets of tapered 
roller bearings. 

(2) Headstock is a dense, Meehanite 
casting which responds best to vibra- 
tions encountered at high speeds. 


CIRCLE INFORM-A-GRAM KEY NO. 69 


(3) All headstock gears are hard- 
ened and ground. 

(4) Automatic pickup on the car- 
riage simplifies positioning of the 
two-speed tailstock through carriage 
feed or traverse. 


Information... 


Write today for our new 16-page 
catalog showing how this new 
Barber-Colman precision machine 
can pay for itself quickly as a re- 
placement for an old lathe. 


Barber-Coiman Company 


BARBER 


COLMAN 


Hil ® 





77 Loomis Street, Rockford, Illinois 
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.. Way out front 
in production-boosting, 
cost-cutting features... 


highest dollar value of all 


“¢ % 





Hottest line in the industry, more 
Niagara Press Brakes are being bought 
today than ever before. 

What's behind it? Performance! 
Downright, measurable, press brake 
performance! High hourly output with 
minimum operator effort is setting 
new work standards in plant after plant. 

How about you? Want to sail 
through your schedules at 
record-breaking speed... cut your 
operating and maintenance costs to 
the bone... hold your capital investment 
to a practical minimum ... then 
Niagara is the press brake for you. 

Talk it over with a Niagara 
sales engineer. He has the facts 
to give you a fair comparison 
... ON every point. 





77 sizes to choose from 


@ 15-1500 tons @® Wear resistant 


non-metallic ways 


@ Power or Manual Clutch 
® Gearing enclosed in 


® Smooth, micro-inching ram sealed oii bath 


NIAGARA MACHINE & TOOL WORKS «+ BUFFALO II, N. Y. 
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YOU SHOULD 
KNOW 


Recently appointed vice president 
in charge of manufacturing at Pesco 
Products Division, Borg-Warner 
Corp., is Tom G. Conway. 

The Nuclear Division of The Mar- 
tin Co., has announced the recent 
appointment of Dr. Clare P. Stan- 
ford as chief of its engineering de- 
partment. Head of the Missiles and 
Electronics Engineering is Frederick 
R. Dent, Jr., and the Manned Ve- 
hicles Engineering Division is under 
the direction of Herman Pusin, for- 
mer chief engineer of the Baltimore 
Division. 

The election of Howard Carson 
as vice president of Cadillac Gage 
Co. and general manager of the 
Costa Mesa operation, has been an- 
nounced by the company. 

Recent appointments at Cincinnati 
Milling Machine Co., include Alfred 
T. Blackburn, vice president in 
charge of manufacturing, and Clyde 
B. Eby, works manager. 

Square D Co. has announced that 
Edmund V. Doeden is the new 
works manager of the Electric Con- 
troller & Mfg. Division. 

In his new position as manager of 
the Industrial and Machine Tool Op- 
erations for Radio Corporation of 
America, Irving C. Maust is respon- 
sible for the development and mar- 
keting of RCA automation equip- 
ment and systems. 

Ormal Annable, general superin- 
tendent of production at Chevrolet’s 
Cleveland transmission plant, is now 
serving as master mechanic at Buick. 
James W. Sibley, Jr., has moved up 
from superintendent of the service 
parts plant to assistant general su- 
perintendent on special assignment. 

Now serving as vice president of 
The Gabriel Co.’s wholly-owned sub- 
sidiary, The Talco Engineering Co., 
is Richard J. Seltzer. 

Ralph S. Purcelli, executive assis- 
tant to the general manager of Rock- 
well Mfg. Co.’s Barberton, Ohio 
plant, has taken over as general 
manager of the company’s Porter- 
ville, Calif., plant. 

The Elwell-Parker Electric Co. 
has announced that John A. Draxler 
has been promoted to chief engineer. 
He was formerly assistant chief en- 
gineer. 

The appointment of John A. Buz- 
by as project engineer was recently 
announced by General Devices, Inc. 

Taking over as chief metallurgist 
of Landis Machine Co., is D. F. Grif- 
fin. 
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BAUSCH & LOMB 


New! STEREOMICROSCOPES 


give you 


STEREO 


CONTINUOUSLY 
VARIABLE POWER 


Here’s a completely new optical 
concept to speed and simplify work 
requiring 3D views. Just turn the 
magnification knob and watch the 
brilliant stereo image zoom to the 
exact size you need. Not just a few 
fixed powers, but amy power with- 
in the wide stereo range. The new- 
est step forward to faster, easier 3D 
work .. . and it’s exclusive with 
Bausch & Lomb. 


Featuring Exclusive POWER POD Design Concept 








e Sealed to prevent dust and foreign matter 


from entering optical system! 


e No nosepiece! 
e No individual objectives . . . 


no objectives to change! 


Featuring NEW LOW PRICE 


... about one-third lower than previous line! 


MAIL COUPON NOW! 





America’s only complete optical source 
... from glass to finished product 


| BAUSCH & LOMB OPTICAL CO. 
77343 St. Paul Street, Rochester 2, N. Y. 


[_] Send me new B&L Stereomicroscope Catalog D-15. 


| (_] Schedule a demonstration at my convenience. 


City .. 


e No image jump! 
e No image blackout! 


SS EE A 
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FELLOWS GEAR SHAPERS — "s | 
cut INTERNAL Gears 
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THE 
PRECISION 
LINE 


120” Gear Shaper cutting light tank turret gear. 
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4GS Gear Shaper with full-automatic operation. 7A-Type Gear Shaper with fast-action diaphragm chuck. 


Not only internal gears, but splines, clutches and an almost unlimited 
variety of other interna] shapes can be produced on versatile 

Fellows Gear Shapers just as simply, rapidly and economically as 
external shapes. In many cases, the same Gear Shaper cutter can be used 
to cut both internal gears and their mating pinions. 


Set-ups and change-overs are simple and fast on any Gear Shaper 

from the 3-Inch Fine-Pitch to the 120-Inch. Rigid construction makes it possible 
to hold close tolerances at high production rates. On some models, full or 
semi-automatic operation is available whenever the size and shape of 

the work and the production requirements make it practical. 


Your Fellows Representative can give you full information about the 
production benefits of Fellows gear shapers, shaving machines, 
grinding machines, inspection instruments, or cutting tools. Just contact 
the nearest Fellows office. 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 
Branch Offices: 1048 North Woodward Ave., Royal Oak, Mich. 
150 West Pleasant Ave., Maywood, N. J. 
5835 West North Avenue, Chicago 39 
6214 West Manchester Ave., Los Angeles 45 






Gear Production Equipment 
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UNIQUE LOCKING METHOD SECRET OF NEW PUNCHES ( 


The unique Cone Lock punch 
retaining method is the key to Pivot 
Punch & Die Corp.’s new line of re- 
movable punches. The expanding 
Cone Lock, which fits into a count- 
ersunk hole in the retainer plate, 
makes punch insertion easy, punch 
retention rigid and accurate, and 
punch removal fast when a combin- 
ation turning-pulling action is used. 

The retainer plates don’t require 
“built-in” devices to hold the punch- 
es with the Cone Lock system. After 
countersinking the top of each 


punch hole and seating the expand- 
ing ring-like Cone Lock, the die’s 
ready for a hardened back-up plate 
and the die set. Then the punches 
are quickly inserted. 

Unlike previously used retainers 
or removable punches, Cone Lock 
retainers do not require hardening. 
They’re readily machinable, which 
can mean real savings in manufac- 
turing costs, as well as facilitate 
changes in punch location. Retainer 
thickness, too, can be held to a min- 
imum, which is of special advantage 








Every Day ADDS + 


to Your PROFITS 
when You Operate 
with 
PERKINS 
Jr. PRESSES e 








It is hard to find a small 
press that will equal the per- 
formance of Perkins Junior 
Press, for POWER, SPEED, 
ECONOMY, VERSATILITY 
and year-in-year-out DEPEND- 


Standard Motor Driven 
Jr. Press 


ABILITY. Dollar-wise, they’re the most economical press you can buy. 
Perkins Presses are being profitably operated today in some of the 
largest metal working plants in the country. There’s a model to fit your 


WRITE DEPT. TP11 for illustrated brochures 
, with complete 
specifications. 


particular requirements. 





It's the first 
step towards 
economical 
production. 


PERCTOIS 








CIRCLE INFORM-A-GRAM KEY NO. 74 

















Cone Lock punch ready for insertion in 
retainer plate. Expandable Cone Lock 
holds punch tightly, allows fast removal. 
where heavier piercing operations 
are encountered. 

The design of the punch used in 
the Cone Lock system, says Pivot’s 
President Robert King, offers as 
much strength and holding power 
as head or shoulder type punches. 
The angular bearing surface goes 
completely around the periphery of 
the head section, which helps resist 
fracturing. This design, too, is 
unique with Cone Lock. 


Ansco die shows how expandable Cone 
Locks fit angular bearing surfaces. 


Tl 

Pivot Punch & Die Corp. has At 
made several successful dies al- of 
ready with Cone Lock punches. The fir 
one illustrated is for piercing 70 > 
holes in 0.125” thick CRS stock for wi 

Ansco. The punches range from pr 

0.159” to 0.251” dia. in 

Engineering specifications and to 
templates for these new removable in 

punches can be obtained by writing 7 

Pivot, North Tonawanda, N.Y., or kr 

by circling No. W2 on the Inform-A- 

Gram card in this issue. ry 
pr 
er 
du 
an 
Sh 
of 
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tin 
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Cone Lock removable punches inserted in 
retainer plate, ready for addition of back- DA 
up plate and die shoe. 


ion in 
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The Leading Supplier 
to the Stamping Industry 


The report of the Business and Defense Service 
Administration shows that Danly led all producers 
of presses during 1957. Industry made Danly the 
first choice because you get lower operating costs 
with a Danly Press—you can depend on it! Each 
press is engineered to turn out more accurate stamp- 
ings .. . to produce more units per shift . . . and 
to reduce profit-eating maintenance and spare parts 
inventories. + 

There are many new developments you should 
know about, such as the Quick Die Change feature 
available on all Straight Side Presses . . . single, 
double and triple action . . . the modern high- 
production Autofeeds . . . and the completely mod- 
ern line of Open Back Inclinable presses just intro- 
duced. See how Danly can help you reduce costs 
and give your products the stamp of leadership! 
Shown above: New Danly O.B.1. Press. Each model 
of this new press line (25 to 200 tons) has the ex- 
clusive Danly Air Clutch and Brake to assure con- 
tinuous production and long press life. 


Write for new O.B.I. Press catalog that gives com- 
plete information on features and specifications of 
these reasonably priced presses. 


DANLY MACHINE SPECIALTIES, INC. 
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DIE SETS 


and Die Makers’ Supplies 


Danly is now working on its fifth million in die set 
production. Included in this production are many 
die sets for the automotive industry—that are work- 
ing in that industry in its multi-million car produc- 
tion of today. 


In every instance, Danly can meet your most exact- 
ing diemaking specifications with a die set— 
standard or special. Since pioneering the first mass- 
produced precision die sets 36 years ago, Danly 
has continuously developed new production, in- 
spection and distribution methods to serve you 
better. 


Today, there’s the new Danly Die Set with De- 
mountable Bushings being assembled in a factory 
branch or distributor assembly plant near you. It 
is your fast, convenient source for toolroom and 
pressroom supplies that bear the stamp of leader- 
ship. Danly facilities for special Die Set manufac- 
ture are also improved and expanded 


Shown above: New Danly Demountable Bushing 
Die Set—the most accurate Die Set on the market 
today. The ease of assembly and disassembly offers 
important advantages in die making and die main- 
tenance. 

Send for money-saving facts. Write us and your 
distributor or branch will give you helpful informa- 
tion on Danly Die Sets. 


2100 S. Laramie Avenue, Chicago 5O,llinois 








Gentes Toolmakers’ Microscope used - measure 
typical piece part. Co-ordinate range 4” x 2 


Precise measurement to 
0.0001” and 1 min. of arc 


Gaertner 
Toolmakers’ Microscope 


Here is a reliable, easy-to-use micro- 
scope for precise measurement of piece 
parts, tools, dies, thread gages, templates, 
jigs, fixtures, etc. Ideally suited for mak- 
ing a wide variety of precision measure- 
ments and is especially valuable in re- 
ducing rejects in production work. 

With the Gaertner Toolmakers’ Micro- 
scope you make direct, non-destructive 
measurements — no contact, no distor- 
tion, images are sharp and clear. It is a 
basic measuring instrument for inspec- 
tion depts., gage labs, tool and die and 
model shops, industrial and research labs. 


The Gaertner Toolmakers’ Microscope 
has been proven in use by U. S. Govern- 
ment Gage Laboratories, and by prime 
contractors and their subcontractors. 
With all parties using the same measur- 
ing instrument, inspection procedures 
are co-ordinated and disagreements and 
rejects minimized. 


Features that help you get 
HIGH SETTING AND REPEATING ACCURACY 


Low, compact built-in rotary stage reads to 
1 minute of arc throughout 360° range. 
Minimum overhang of stages. 

Full 2” precision-lapped lead screws with cor- 
rection device. 

Straightforward, direct, uncomplicated optical 
system. 


Features that assure you of 
EASY, CONVENIENT OPERATION 


Independently rotatable cross hairs in protrac- 
tor ocular speed up measurements, simplify 
measuring procedure. 

Convenient location of ocular eyepieces for ease 
of reading. 

Built-in transformer and plugs for all 
illuminators. 


Modifications and accessories to 
MEET YOUR EXACT REQUIREMENTS 


Thread and radius templates, camera and spot- 
ting attachments, fine motion focus, variable 
magnification available. 

If you have a special measuring problem, our 
staff of representatives will be happy to consult 
with you. The service and engineering facilities 
of the manufacturer are always immediately 
available to help you. 


Write for Bulletin 147-56 
Designed and manufactured by 


The Gaertner 
Seientifie Corporation 


1242 Wrightwood Ave., Chicago 14, Ill. 
Telephone: BUckingh 1-5335 
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Products & Processes 


PROCESSES & PRODUCTS & PROCESSES & PRODUCTS & PROCESSES G PRODUCTS 


A New Im- 

proved Safety 

Multiple Lockout 

is made from 

extra heavy-duty 

1,” hard steel. 

When two or 

more men are 

working on the 

same power 

source, each puts 

a lock on this 

1OCavuuL anu .emoves it when work 

is finished. Power cannot be turned 

on until all locks are removed. For 

bulletin, write Dayton Rogers Mfg. 

Co., Minneapolis 7, or Circle Inform- 
A-Gram No. Al. 


For Close Control of Temperature 
in processing metals use electric re- 
sistance heaters produced by The 
Herscott Co., 2500 N. Main St., 
Rockford, Ill. Consist of resistance 
heater, 


temperature sensing head, 


and recording controller. Use for 
forming, drawing, shearing, or other 
punch press or press work. Write 
company for more information, or 
Circle No. A2. 


Advantages of Turret-Type Index- 
ing Chassis for special purpose proc- 
essing and assembly machines are 
illustrated and explained in a bro- 
chure. It points out features, gives 
dimensional specifications and op- 
erational data, and shows applica- 
tions. Get a copy from Swanson- 
Erie Corp., 814 E. 8th St., Erie, Pa., 
or Circle Inform-A-Gram No. A3. 


A New Adjustable Escapement 
for automatic timed release of chute- 
fed parts has been announced by 
Syntron Co., 341 Lexington Ave., 
Homer City, Pa. It can be adjusted 





quickly and easily to fit changing 
parts requirements and can also be 
used on different chutes. Write to 
company for information, or Circle 
Inform-A-Gram No. A4. 


Mark Small Diameters of drills, 
reamers, and end mills with the aid 
of a new lettering bench fixture. 
Model B-1220 features contoured top 
plate, holds part firmly in position 


to eliminate blurring, and permits 
deeper letters. Used with Model 505 
controlled-etch power unit, it'll etch 
to 0.002” depth. Monode, Inc., Cleve- 
land 15, or Circle Inform-A-Gram 
No. A5. 


Select Magnifiers and Readers 
from a simplified catalog from 
Bausch & Lomb Optical Co., 635 St. 
Paul St., Rochester 2, N.Y. Covers 
65 individual models including 
round and rectangular readers, fold- 
ing pocket magnifiers, and surface 
comparators. Specifications are in- 
cluded for each. Get Catalog I-52 
from the company, or Circle Inform- 
A-Gram No. A6. 


Aluminum Wear Plates have 4” 
of aluminum bronze bonded to a 
tough, easily machinable steel back- 
ing for increased wear properties. 
Used as slides in cam dies, or wher- 
ever there’s sliding action between 


flat metal ote. Available in from 
14” to 1%” thickness, 1%” to 8” 
widths, and 72” lengths. Get data 
sheets from The Ohio Knife Co., 
Dept. LL-90, Cincinnati 23, Ohio, or 
Circle Inform-A-Gram No. A7. 


WHERE TO FIND 


Inspection 
Pneumatics & Hydraulics 
Plastics 
Materials 
Grinding & Finishing 
Toolroom 
Pressworking 
Assembly 
Machining 
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Where It’s Quality, Quality, Quality! 


ak | Its Quality DE-STA-CO Toggle Clamps 





FINAL INSPECTION OF Ross OPERATING VALVES subjects every 

valve to a pressure test far exceeding its normal usage. For over a ngutar-Bor 

fifteen years, fixtures similar to this, all employing De-Sta-Co 

No. 620 plunger clamps, have been built to do this critical high TP vertical Bese 

pressure sealing job. lh, and Vertical 
Whether your holding and clamping operation is inspection, ga 

machining, tapping, grinding, welding, bonding or other assembly, 

there is a specific De-Sta-Co Toggle Clamp to do it better. Fast 

action, positive clamping, long life through thousands of pro- 





duction operations have made De-Sta-Co known for almost 30 | ae 
from years as the leading tool in the field. And every one of our 120 Thrust Type 
o 8 ae = : y 
data models uses hardened serrated pins in hardened bushings staked 
Co., to prevent wear. A broad selection of spindle accessories increases 
iO, or i > 
the versatility of the clamp you specify. 

Our representative in your area is qualified and ready to serve jt iia a 
you. Send for our 40 page catalog showing clamp applications, 25 —— 
scale drawings and complete information. = — sa 

80 

84 

86 

86 De-Sta-Co is widely known for toggle clamps, stamp- 

88 ings, precision washers, spacers, shims, shim and 

90 feeler stock, blower housings and marine specialties. 

92 

96 ' 

100 ORIGINATORS OF DETROIT STAMPING COMPANY 


. > PRODUSTION 
CLAMPING 344 MIDLAND AVENUE ° DETROIT 3, MICHIGAN 
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High Strength Epoxy Bonding 
Agents cement cast iron, steel, cop- 
per, aluminum, bronze, brass, and 


ter-insoluable bond that resists most 
chemicals. Details from Chemical 
Development Corp., Danvers, Mass., 
or Circle Inform-A-Gram No. Ag. 


Machinable Heat Shock Resistant 
Ceramic Rods and Dises are now 
available in Grade HT-2-M, suitable 
to 2200°F. Available in %,” to 2%” 





plastics to themselves or each other. 
Also seal and fill gaps. Cepox 400 


Series adhesives prcduce tough, wa- 


on a lathe... Contour Grip 
works with any two, three 
or four jaw chuck, wrench 
or air operated. 


on a milling machine 
.-- Contour Grip makes 
high speed milling of 
tough-to-hold parts easy. 


on a grinder...this muiti- 
ple set-up on a Blanchard 
helped a manvfacturer in- 
crease his output ten-fold! 





SET UP ANY JOB IN SECONDS 


then take deeper cuts, faster feeds 


Any tool becomes more productive when you use 
Bliss’ new Contour Grip holding fixture; any operator 
becomes faster. 

Contour Grip is a standard fixture that will hold 
any irregularly shaped part so tightly that you can 
feed faster and take deeper cuts. It can be used 
with any type of tool, eliminating the need for costly 
special-purpose jigs and fixtures. And, as picture 
above shows, your operator can set-up Contour Grip 
in seconds, then go from piece to piece just by 
backing off the jaws, dropping the next piece in 
and tightening up. For long runs or short, it’s as 
simple and as quick as that. 

The key to this all-purpose holding fixture’s 
versatility is its individual steel fingers, each of 
which moves independently as it contacts the work. 
The fingers mold around the part, and then tighten 
up giving greater holding power and a more positive 
grip than any ordinary fixture can. 

To learn how Contour Grip works and to see the 
various models available, see your local dealer 
or contact us direct. 


SEND FOR BULLETIN 


E.W. BLISS COMPANY 


DIE SUPPLY DIVISION 
Cleveland, Ohio 
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dia and 1” lengths. Withstands rapid 
temperature changes without crack- 
ing or spalling. Duramic Products, 
Inc., 262-72 Mott St., New York 12, 
or Circle Inform-A-Gram No. A9. 


Advances of Chemically Milled 
Steel Alloys are discussed in a bul- 
letin which describes the materials 
being chemically milled and the ef- 
fect on heat treating, physical prop- 
erties, surface finishes, and toleran- 
ces. Get Design Bulletin 8 from 
United States Chemical Milling 
Corp., 1700 Rosecrans Blvd., Man- 
hattan Beach, Calif., or Circle A10. 


This Brehm Tube Cutting Machine 
has over 7000/hr cutting rate, de- 
pending on part length, and pro- 
duces burr free edges and little part 
distortion. Cutting of almost all ma- 
terials performed by shearing action 


so there’s no scrap loss and no 
blades to sharpen. Vulcan Tool Co., 
730 Lorain Ave., Dayton 10, Ohio, 
or Circle Inform-A-Gram No. All. 


A Rust Prevention Booklet gives 
information on rust, its causes, and 
applications of preventives. Includes 
data on various types of Rust-Lick 
rust preventing liquids, recommend- 
ed applications, and graphs of rust 
preventing qualities. Get Booklet 
from Rust-Lick, Inc., 755 Boylston 
St., Boston 16, or Circle A12. 


Marking Machines and marking 
tools are described in a 36-page cata- 
log from Noble & Westbrook Mfg. 
Co., Westbrook St., E. Hartford 8, 
Conn. It shows types of products that 
can be marked and how it is done on 
different types of machines. Spec- 
ifications for machines and heads 
from the company, or Circle A13. 


Up to 235 Pieces of Tubing/min 
that is flared without burring can 
be produced by a high-speed tube 
cutting machine. Model 500 handles 


\ 


workpieces as short as 1%”, holds 
this length to +0.005” with parallel 
faces, and cuts most materials. Novi 
Tool & Machine Co., 25806 Novi Rd., 
Novi, Mich., or Circle Al4. 
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Die/namic Design 
lets you 
translate 
blueprints into 


metal in 
one setup 





Change job planning time into profitable production time! Simplify 
and speed close-tolerance milling of tools, dies, molds and parts 
having multiple radii — on Die/namic-designed Kearney & Trecker 
Model D Rotary Head Mill. It ideally combines precise mechanical 
control of spindle offset and rotary head motion, so that straight, 
angular and radial movements can be effected — all in a single setup. 
In production work, Model D eliminates jigs, fixtures, models and 
templates. For facts, see your nearest Kearney & Trecker 
representative or write direct. 













AVAILABLE 
ON TOOL LEASE 


Conserve capital, reduce machine 
obsolescence — check into K&T's Tool 
Lease Program. Choose the machine you 
é need from nearly 350 different standard 
latera milling and precision boring machines. 
angular ad 
{ rotary move 








DESIGNERS AND BUILDERS OF 
PRECISION AND PRODUCTION MACHINE TOOLS SINCE 1898. 




















6776 W. National Avenue © Milwaukee 14, Wis. 
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Inspection 


PROCESSES & PRODUCTS & PROCESSES 


A Super-Com- 
par Gaging Head 
; has direct read- 
' ing in 0.0000020” 
* increments and 
/ accuracy of ten- 
millionths over 
the dial range of 
| +0.001”. For 

are * more informa- 
tion write Mahr Gage Co., Inc., 274 
Lafayette St., New York 12, or Cir- 
cle Inform-A-Gram No. Bl. 








lamuiltom 





An Automatic Piston Inspection 
Machine, that can inspect up to 2600 
pistons/hr, is described in a bulle- 
tin. Other features of Model 1048, 
and application and operational da- 
ta are included. Get Bulletin A.1075 
from Radio Corp. of America, 
Industrial Automation Equipment, 
12605 Arnold Ave., Detroit 39, or 
Circle Inform-A-Gram No. B2. 


Use of X- and Gamma Rays for 
nondestructive inspection and prod- 
uct testing are completely described 
and illustrated in a 12-page booklet. 
“Are You In This Profit Picture?” 


2738 


SUPER SENSITIVE DRILLING MACHINES 











FOUR STANDARD MODELS 
MANY VARIANTS 


Write for FREE 
Information Batch 
No. D-820 


This is the Hamilton Varimatic® 
Super Sensitive Precision Drilling 
Machine equipped with “‘tool- 
room base" and compound table. 


THE HAMILTON TOOL COMPANY 
832 SOUTH NINTH STREET - HAMILTON - OHIO 
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gives advantages and disadvantages 
of these methods and shows exam- 
ples of applications. Picker X-Ray 
Corp., 25 S. Broadway, White Plains, 
N.Y. or Circle No. B3. 


Kw OW 
A New 23-Piece Set of Rectangu- 


lar Ultra Thin Carbide Gage Blocks 
is available from Fonda Gage. Set 


provides sizes from 0.010” to 0.100” © 


as a supplement to standard larger 





* \ 


t & \ 


sets and is especially useful for 
measuring tiny screws and fittings. 
Write to Fonda Gage Co., 200 Henry 
St., Stamford, Conn., for details, or 
Circle Inform-A-Gram No. B4. 


x FF F 


A Borescope Data File contains 
descriptions of many different types 
and shows many uses to bring in- 
ternal defects into clear view. The 
borescopes are used to inspect in- 
ternal areas that have a point of en- 
try of 0.10” dia or larger. Get a file 
from National Electric Instrumert 
Div’n, Englehard Industries, Inc, 
92-21 Corona Ave., Elmhurst 73, 
N.Y., or Circle No. B5. 


Dimensional Variations of up to 
0.000001” in gage blocks and other 
small parts can be detected by an 
electronic comparator announced by 
Federal Products Corp., Providence, 
R.I. Model 130 B-12 accurately meas- 
ures up to 4” gage blocks and its 





electronic amplifier provides four 
magnifications. Precision ground ref- 
erence platen, fitted with two sets of 
three balls, provides accurate three- 
point reference surface. Get Data 
Sheet 130 B-12 from the company, 
or Circle No. B6. 
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Portable Tensile Testers for 
round or flat specimens have been 
announced by Steel City Testing Ma- 
chines, Inc., 8817 Lyndon Ave., De- 
troit 38. Model THM.- is available in 





100 to 1000 lb-capacitities, with the 
applied load indicated on a 4%” dia 
gage. Get details from the com- 
pany, or Circle No. B7. 


For Measuring Surface Finish, use 
the Profilometer line of equipment. 
A new 12-page revised catalog il- 
lustrates and describes all available 
instruments and gives dimensional 
drawings and complete specifica- 
tions on each item. Get your copy 
from Micrometrical Mfg. Co., 345 S. 
Main St., Ann Arbor, Mich., or Cir- 
cle Inform-A-Gram No. B8. 


New Tri-Lock Plug Gage Sets 
come in free steel cabinets and have 
a tolerance of +0.00007”. Line in- 
cludes sizes from 0.750” to 1” in in- 
crements of 0.001”, for a total of 251 





sizes. Each member is completely re- 
versible providing double gage life. 
Write Dundick Tool Works, Inc., 3410 
W. 31st St., Chicago 23, for details, 
or Circle No. B9. 


Universal Fixture for checking 
gears, hobs, and cutters is outlined 
in a bulletin. Model 471 fixture can 
be used on axial lead of worms; OD 
and concentricity of worms and 
worm blanks; and for checking mill- 
ing cutters and form tools for flute 
spacing. Bulletin 471 is available 
from Michigan Tool Co., 7171 E. Mc- 
_ Rd., Detroit 12, or Circle No. 

10. 


“Black Granite Gaging Products” 
features a selector chart listing 432 
combinations of plate sizes, ledges, 
and over-all accuracies, to simplify 
surface plate selection. Three differ- 
ent grades are offered. Get your 
catalog from The DoAll Co., Des 
Plaines, Ill., or Circle No. B11. 


A New Measuring Instrument Line 
is described in a bulletin which 
gives dimensions of comparators, 


depth gages, and magnetic base in- 
dicator supports. Applications and 
operational data on the Pet-line is 
included. Write to Petz-Emery, Inc., 
Pleasant Valley, N.Y., for a copy of 
Bulletin E, or Circle B12. 








One pass of the Cogsdill Burraway tool 
chamfers four hole edges on this stamped 
handle. The job previously required four 
separate passes—two with a right-angle 
chamfer, two with a standard tool. 


Burraway’s spring-loaded blade adjusts for 
light deburring or up to 4%” chamfer. On 
down-stroke, just enough pressure exerts 
to catch the edge; the blade then depresses 
to pass through the stock. On up-stroke, 
the under-edge is similarly chamfered. 


Burraway works in any head, on automatics 
or multiple-spindle machines to eliminate 
many hand or secondary operations. Its 
costs are often returned the first day. If 
you debur or chamfer, you need Burraway. 


FOR THE ASKING—Complete Cogsdill 
catalog on Burraway, - 
Bs ingizing and other time-saving tooling. 


Cogsdiill 


TOOL PRODUCTS, INC. 
12978 W. EIGHT MILE RD.. oak PARK 37, MICHIGAN 


This Precision Vernier Caliper 
features flush back jaws and extra 
long fully-adjustable vernier plates. 
Model 17 Etalon caliper is dull 
chrome plated and won’t chip or 





peel. It’s easy to read with inside, 
outside, and depth measurements 
read from the same scale. Alina 
Corp., 122 E. 2nd St., Mineola, L.I., 
N.Y., or Circle B13. 





Baksink, Bear- 
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Another definition 
of quality... 










PIPE MACHINERY 
HILO SET PLUGS 


No effort is spared to assure maximum precision, maximum 
wear life for Pipe Machinery Hilo Setting Plug Gages. Each gage 

is carefully heat treated and stabilized, lapped, and checked twice 
for drunken thread during the manufacturing process. 


Every Hilo Setting Plug is skillfully manufactured with two different 
pitch diameters having identical lead and angles. With the close 
tolerances built into this gage it will allow you to determine whether a ring 
s ‘‘bellmouthed"’ and within tolerance in a matter of seconds. All guess work 
and arguments are completely eliminated. 

Little wonder that throughout industry Pipe Machinery’s Hilo Thread Setting Plug 
Gages mean quality! 


Write today for additional information. 


THE PIPE MACHINERY COMPANY : 29100 Lakeland Boulevard + Wickliffe, Ohio 
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Experience—the added alloy in Allegheny Ludlum too/ stee/s 


Careful addition of sulfur to melt guarantees typical 
sulfide distribution, as shown in photomicrograph of 
longitudinal specimen of EZ MACHINING tool steel. 


Sulfur addition to melt held to narrow range 
in Allegheny Ludlum’s EZ MACHINING GRADES 


Uniform, finely-distributed sulfides 
mean uniform machining, uniform high finish, 
uniform long tool life order after order 


Adding sulfur, actually an impurity, to a tool steel 
melt to make it free-machining must be done with 
care and precision. That’s why Allegheny Ludlum 
maintains an extremely close average range in adding 
sulfur to its EZ MACHINING grades. But mere 
range, however narrow, is not enough. A-L has 
developed special techniques in adding sulfur and 
nucleating agents to produce the uniform, finely- 
distributed sulfides that characterize good free-ma- 
chining tool steels. 

A-L’s extra care means you can standardize your 
machining operations from piece to piece and order 
to order. This reproducibility is reflected in uniform 
machining; uniform high finish; uniform Jong tool life. 


wsw-7259 


ALLEGHENY LUDLUM 


Tool Steel warehouse stocks throughout the country... Check the yellow pages 
every grade of tool steel... every help in using it 


For example, in the production of hobs these 
machining properties in Allegheny Ludlum’s EZ 
MACHINING steels minimize the costly “backing 
off” operation for back clearance of multiple teeth, 
eliminating complicated extra heat treatment. Lower 
residual stresses are set up, because the steel has a 
lower resistance to the cutting action. Naturally, 
hobbing is only one of the situations where these 
free-machining characteristics can benefit you. 

Allegheny Ludlum stocks a complete line of tool 
steel sizes and grades. Call your nearest A-L repre- 
sentative; you'll get quick service and counsel on 
such problems as heat treating, machining, grade 
selection, etc. Or write for A-L’s publication list which 
gives full data on the more than 125 technical 
publications offered. They’ll make your job easier. 
ALLEGHENY LUDLUM STEEL CORPORATION, 
Oliver Building, Pittsburgh 22, Pa. Address Dept.TP-19 
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The Cub Lightweight Speed Con- 
trol Valve offers a metering adjust- 
ment which permits five full turns 
from closed to full open position. A 












LAP FASTER 
more accurately WITH 


Pneumatic & Hydraulics 


PRODUCTS & PROCESSES & PRODUCTS & PROCESSES & PRODUCTS & PROCESSES 


short installation radius and small 
envelope dimensions make it ideal 
for limited space installations. Han- 
dles 0 to 150 psig air service. Ross 
Operating Valve Co., Detroit 3, or 
Circle Inform-A-Gram No. Cl. 


Double-Acting Air Motors, both 
electrically- and air-controlled, are 
discussed in a catalog from Air Con- 
trol Div’n, Lehigh, Inc., 1500 Lehigh 
Dr., Easton, Pa. It gives complete 
dimensions of 1%” to 5” bore sizes. 
Get a copy from the company, or 
Circle Inform-A-Gram No. C2. 











Flexolap features an expansion barrel \ with 
off-center longitudinal slots that ‘‘give’’ under pres- 
sure of the adjusting pin \ —allow up to 15% expan- 


sion. Easy, accurate take-up saves valuable time, 


enables you to lap rounder, straighter holes. ® 


Extra flexibility eliminates danger of galling or seizing. 


SET NO. 1 


includes 6 complete laps, 
one of each size (%&", 4’, 
He", ¥a", Ae” and 2"), and 
one additional brass bar- 
rel of each size, all ona 
sturdy stand. $14.00 


Write today for free catalog 


FEDERAL TOOL CORPORATION 


a 





OTHER SIZES 


available are %)", %", "A", "%&", 5", “%e", 
%n",'“Ve", 4", and Midget Lapsinsizes.032, 
.036, .040, .046, .054, .062, .070, .079, 
.090, .104, .120, .135, .155, .170, .187, 
.218 and .250. Triai assortment of 17 
midget laps, $2.10 





3600 W. Pratt Bivd., Chicago 45, Illinois 
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A New Hannifin Air Motor Line 
is described in a bulletin which 
covers features and specifications for 
the five bore sizes available in each 
of four mounting styles. Operating 














The 






MANNIE: 












data is also included. Write Hanni- 
fin Co., Dept. 164, 501 S. Wolf Rd, 
Des Plaines, Ill., for a copy of 
Bulletin 215, or Circle Inform-A- 
Gram No. C3. 


Three- or Four-Way Air Powered 
Valves, are featured in a catalog 
that also includes data on electrical 
equipment, electric wiring, and air 
control equipment. Dimensions and 
detailed installation drawings are 
given for each type. Write to Le- 
high Foundries, Inc., Easton, Pa., for 
‘our copy, or Circle Inform-A-Gram 
No. C4. 


Over 200 Solenoid Valves, 
bronze and stainless steel construc- 
tion, are listed in a 3l-page catalog 
that gives detailed dimensions, in- 
stallation and operational drawings, 
features, and applications. For Cata- 
log 444, write Atkomtic Valve Co, 
Inc., 545 W. Abbott St., Indianapolis 
25, Ind., or Circle Inform-A-Gram 
No. C65. 


A New 4” Four-Way Valve has 
been added to the line of Alkon 
Products Corp., 200 Central Ave, 
Hawthorne, N.J. It features sub-base 
mounting as standard and is rated 
at 200 psi or vacuum air service. 























Model A valves have 0.000050” pre 
cision tolerances for consistant seak 
ing characteristics. Get details from 
the company, or Circle Inform-A- 
Gram No. C6. 
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GUARANTEED TO MATCH 
OR EXCEED, ‘‘CRITICAL’’ 
JOB SPECIFICATIONS 


| CENTERS 









In the GOLD BAND line Ideal has 
combined the latest production methods with 
their traditionally fine craftsmanship to bring 
you an unequalled standard of excellence in 
live centers. Accurate, (to = .0001”) GOLD 
BAND Live Centers offer “custom” quality 
at production prices. Specify GOLD BAND 


PRECISION 

FITTED | 
BEARINGS 
Ideal Live Centers fea- 


| 
ture precision machined | 
and hardened ball 
| 
| 
| 
| 


= Live Centers and your every need can be 
d., : and/or roller bearings 
of accommodated from stock .. . 99 times out tex’ amnitan ectacac 
A of 100. Ideals GOLD BAND Live Centers and performance. Sealed 


to keep dirt out, 


offer savings, simplified operations and qaeen te. 


Ep higher lathe output both in quantity and 
ed - quality. Contact your distributor today...or 4 COMPLETE LINE FOR EVERY NEED... SPECIALS, TOO! 











og hor TIMESAVER 
cal Send 
i IDEAL INDUSTRIES, Inc. * 
alr ’ | 
Complete catalog data | ii 1/2 
nd ee 1334-G Park Ave., Sycamore, Ill. | B 
d fications. 
7 Uae oomngeemneaeaicone | Chae 
g! ‘ A | 
~ CIRCLE INFORM-A-GRAM KEY NO. 851 ABRASIVE BELT 
am SANDER 










1 hr. 40 mins. or 3 hrs. 20 mins. of 


$ 
- 


es “Tt a V. A. BOKER & SONS, Minneapolis, Minn., 
’ Bs 3 | manufacturer of precision metal stampings 

Uc- } reports: 

log é “We processed 675 metal stampings 

in- =*- using a Speedbelt 12 and 2 men in 





+. : sais direct labor charged against the job. 
ta- ri By old deburring methods this run 
‘o., Hs Fast! would have taken in excess of 20 hours. 
‘lis a | Another run of 650 metal stampings 
| was completed in 10 mins., or 20 mins. 

am 





Accurate! ae te 


are typical of the savings in produc- 














tion time we have made on this type 
Easy i of work. We also find we are achieving 
* a much better finish as well.” 
TIMESAVER “SPEEDBELT” SANDERS 
This compact machine tests spotwelds, | CAN HELP CUT YOUR PRODUCTION 
strip, wire, anything within its 20,000 | COSTS... TOO! 
lb. capacity. Hydraulically powered, V_ A. Boker & Sons’ experience is typical of 
it has an easily controlled ram, self- the many installations where versatile, low-cost 
acting specimen grips that are open Timesaver ‘‘Speedbelt’’ Sanders have replaced 
sided for easy specimen insertion. slow, costly deburring, finishing and polishing 
This tester, Model ST-1. is ad- methods. Timesaver Sanders are built in 12”, 






18”, 24”, 38”, 50” and 54” models ._ . a size 
and type to solve most polishing, finishing and 





justable to take specimens 5” to 






9” in length. Various load deburring operations on solid or perforated 
gauges, grips, and other modifi- aluminum, stainless steel and other metal sheets, 
cations are available. bars and blanks. 














Write for more information - INVESTIGATE the advantages of these amazing 


give us your requirements. machines and hi-speed abrasive belt operations 
for your shop. Write for literature today 











"ak DETROIT TESTING MACHINE COMPANY 
‘om 
-A 


TIMESAVER 
SANDERS 


Box 7446, Robbinsdale Station 
Minneapolis 22, Minn. 
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9386 Grinnell Ave., Detroit 13, Mich. 
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DEPENDABLE 
ACCURACY 


INSPECTION TOOLS made of 
MEEHANITE METAL are designed to fill 
your various Inspection and Checking 
needs. Sturdily constructed to give you 
reliable, accurate service. 


ACME TOOL CORP. 


75 W. Broadway New York 7, N. Y. 
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WwW EELS Straight Type Offset Type 


SPECIALS== 


@ HAND KNOBS 

* parece HANDLES 
* 

@ BALLHANDLES = —"D 


@ LEVERS 
@ SPECIALTIES 


SPECIFY TOMCO 
FOR DEPENDABILITY 


A Complete line of high 

q grade hand knobs, levers, handles, hand 

wheels, graduated dials is available for 

i diate shipment from stock of stand- 

ard items. Specialty items made to your 
specifications. 


WRITE FOR INFORMATION 





we 
RACINE 2, WIS. 
CIRCLE INFORM-A-GRAM KEY NO. 862 





Plastics 


PRODUCTS & PROCESSES G PRODUCTS 

A New Epoxy Paper-Base Lam- 
inated Plastic has excellent flame 
resistance, good cold punching qual- 
ities, and better electrical properties 
and dimensional stability than XX- 
XP types. Grade EP-491 was design- 


ed for strict printed circuit require- 
ments of computer manufacturers. 
Get literature from National Vul- 
canized Fibre Co., 1059 Beech St., 
Wilmington 99, Del., or Circle In- 
form-A-Gram No. Dl. 


Hydraulic Vertical Injection Mold- 
ing Machines are outlined in a bul- 
letin which lists features and gives 
specifications for 1, 2, 6, 16, and 24 
oz machines. Bulletin 627-B is com- 
piled by Watson-Stillman Press 
Div’n, Farrel-Birmingham Co., Inc., 
109 Aldene Rd., Roselle, N.J., or Cir- 
cle Inform-A-Gram No. D2. 


TOOLING & PRODUCTION 


Machinery for Molding Plastics, 
including injection, compression, 
transfer, and _ reinforced plastics 
molding presses, and special ma- 
chines are presented in a bulletin 


Illustrations show each machine and 
types of possible applications. The 
Hydraulic Press Mfg. Co, A 
Div’n of Koehring Co., Mt. Gilead, 
Ohio, supplies Bulletin 5830-A, or 
Circle No. D3. 





Materials 
PROCESSES &G PRODUCTS & PROCESSES 


A New Wear-Resistant Hi-Tem- 
perature Tooling Material, Grade 
M120F-T ceramic used in alloying 
semiconductor materials, is describ- 
ed in a technical data sheet. Bulle- 
tin lists advantages of this type of 
ceramic and includes specifications 
and fabrication information. Get 
Bulletin 117 from Duramic Products, 
Inc., 262-72 Mott St., New York 12, 
or Circle No. E1. 


Two Nickel-Silver Wire Alloys 
introduced by Bridgeport Brass Co., 
30 Grand St., Bridgeport 2, Conn., 
can be used in screws and rivets, 
slide fasteners, and optical parts. 
They have excellent cold working 
properties and are readily formed, 
bent, or cold headed. Company sup- 
plies details, or Circle Inform-A- 
Gram No. E2. 


Twenty-Three New Sizes of ex- 
truded rectangles are now available 
from Ampco Metal, Inc., 1745 S. 38th 
St., Milwaukee 46. They’re recom- 
mended for severe metal-to-metal 
wear applications, extremely heavy 
load and abnormally high abrasive 
conditions. For more information, 
write the company, or Circle In- 
form-A-Gram No. E3. 


Grain Size of Brass Alloys is dis- 
cussed in a bulletin which tells 
how selection of the right grain size 
can reduce user’s finishing costs. Al- 
so tells how annealing and cold roll- 
ing affects grain size. Get a copy 
from Bridgeport Brass Co., 30 Grand 
St., Bridgeport 2, Conn., or Circle 
Inform-A-Gram No. E4. 


A New Molybdenum and Molyb- 
denum-Titanium Alloy pricing 
schedule is now available. The 22- 
page bulletin includes information 
on billets, sheets, forgings, ingots, 
plates, and rectangular and round 
bars. Write to Refractomet Div’n, 
Universal-Cyclops Steel Corp, 
Bridgeville, Pa., for a copy of Sched- 
ule No. 1, or Circle Inform-A-Gram 
No. E5. 


“Martensitic Stainless Strip Steel” 
tells how these steels can be used in 
applications previously _ restricted 
to straight high carbon strip steels. 
Three types are described with in- 
formation on analyses and heat 
treating. Write to Uddeholm Co. of 
America, 155 E. 44th St., New York 
17, for your copy, or Circle Inform- 
A-Gram No. E6. 
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SINGLE ANGLE 


New Dual Field 
permanent 
Magnetic chucks 
with extra 
holding power. 
Positive lock on 
each axis. 


JULY 1959 
MAGNETIC SINE PLATES — 
COMPOUND 
AND | fe 





Mode. 

No. 1905™ 
The new Dual Field permanent magnetic chucks, 
with a center T slot, allow either side to be 
magnetized independently. All models are ac- 
curate to .0002"' in dimensions and parallelism. 
A .2000" recess is provided for small angles. 


Write for catalogue and prices on full 
line of Bald Eagle Sine Bars and Plates. 


For quality—Specify Bald Eagle 


Bald Eagle Prod. Diu. 


356 Cedar Street « St. Paul 1, Minn. 
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ALL TYPES 
MADE TO 


CAM 









“Cam Calculating Service” 


YOUR SPECS 
Dr. Chas. Eisler ME, Founder 


Chas. Eisler, Jr., Pres ers 


aha 43) ENGINEERING CO., INC. 
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Precision Ground Threads 
LEAD SCREWS 
JACK SCREWS 
ELEVATING SCREWS 


WORMS OR 
SPECIAL FORMS 


Equipped to handle Lead Screws 
70” between centers. 

Under 3” O.D., can handle al- 
most any length. 


Can swing 24” O.D. and grind to 
15%” O.D. threads. 


We specialize in internal thread 
grinding from %” LD. to 13” 
LD. 


Contact us for special threads 
Acme, Buttress, Modified Whit- 
worth or Metric. 


THREAD-CRAFT, INC., PRescott 2-0743 
22703 SCHOENHERR, WARREN, MICHIGAN 
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PROTECT YOUR 
FUTURE 
BUY U.S. SAVINGS BONDS 
TODAY! 



























Model BI-8 





ws Fortagon 


UNCONDITIONALLY GUARANTEED 


to out-perform any other style of 
carbide throw-away insert—for 
straight turning, boring, or facing 
applications—on any kind of 
material. 


iii aR 





The pentagon is a cam ground, radii tan- 
gent, indexable insert of solid carbide. It 
presents 10 cutting edges at a 30° lead 
angle and each edge will produce more 
finished work than the edge of any other 
standard insert. 


Not on tests alone—but in actual produc- 
tion; on various operations; machining all 


A complete catalog 


carbide tool products is available on request. <<< 


Send your part print and present tool layout for prompt quotation 


FULLY GUARANTEED 


Hundreds of different 
Model Combinations 
1 to 12 ton Capacities 


Moderate 
in Price 
Thousands in use the World over 







8 Ton —$437.50 
less motor— fob 





ALVA ALLEN INDUSTRIES, Dept. TP 


Clinton, Missouri 
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HEAVY DUTY 
PUNCH PRESSES 


POWERFUL - DEPENDABLE 





ECONOMICAL 


See your Supply Dealer or 
write for catalog giving com- 
plete information, specifica- 
tions and prices on our line 
of Heavy Duty Punch Presses. 





Model LIX — Special 
1 Ton— $09.50 lve molar ab 


Model B-2 — 2 Ton 
$97.50 -— less motor fob 













Tel. TUrner 5-3331 








indexable insert 





types of materials — Willey’s Pentagon 
more than doubled the best performance 
of all other inserts tried. It is proven supe- 


rior... we guarantee it. 


Try the pentagon! You'll save money. 
You'll do a better job — faster, and once 
used you'll never go back to fragile . . . 
high-cost . . . yesterday’s tooling. 






of Willey’s 






WILLEY’S CARBIDE TOOL CO. 


2 hocpaganneapsanogmosne Acamee ae 


a 1340 W. Vernor highway Detroit 1, Michigan e Telephone: WOodward 1-9444 
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Grinding & Finishing 


PROCESSES & PRODUCTS & PROCESSES & PRODUCTS & PROCESSES & PRODUCTS 


For Heavy or Rapid Stock Re- 
moval from large diameters and 
longer than average bores, use the 
new heavy-duty horizontal Micro- 
honing machines. Model B-612 per- 
mits removal of 1.3 cu in of stock/ 





min. from hardened steel liners. Get 
details from Micromatic Hone Corp., 
8100 Schoolcraft Ave., Detroit 38, or 
Circle Inform-A-Gram No. F1. 


Three New Grinding Gages are 
featured in a 16-page catalog cover- 
ing Arnold continuous’ grinding 
gages. Dimensions are given for a 
gage for continuously measuring in- 
side diameters while grinding, and 
other measuring instruments. Get 
Catalog 59A from Federal Products 
Corp., 1144 Eddy St., Providence 1, 
R.I., or Circle No. F2. 





Modern FEDERAL Dial Feeds give you 


automation at lege coet! 


—eliminate specialized and more costly equipment! 
























No. 7 Dial Feed 
Gear Driven. Capacity, 80 tons. 


Federal Dial Feeds are your 
answer to greater production 
at lower costs. Equipped with 
special jigging, automatic 
feeds and ejectors, their appli- 
cations are virtually unlimited 
and the need for specialized, 
more costly equipment often 
eliminated. (Example, one 
manufacturer increased pro- 
duction 600%.) 

Add Federal’s quality fea- 
tures and workmanship... 
and you’ve got a winner. In- 
vestigate Federal Dial Feeds 
for your operations. Gear or 
chain driven with cam-type 
indexing mechanisms. Sizes 
range from 6 to 80 tons. 


FEDERAL PRESS COMPANY 


907 Division St., Elkhart, Indiana 


No. 3 Dial Feed 
Chain Driven. Capacity, 26 tons, 


Md Ii 7 | dd BY) BY 


33 Years’ Experience in Dial Feed Engineering and Construction 
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TOOLING & PRODUCTION 


A Precision Diamond Dressing 
Tool Concept is introduced in a fold. 
er that describes this method of 
orienting diamonds in holders to in. 
crease life and reduce maintenance 
and replacement costs. Basic dress. 
ing tool types are outlined. Permat- 


tach Diamond Tool Co., Inc., Pro. | 


fessional Bldg., Milford, N.H., sup. 
plies copies of the folder, or Circle 
Inform-A-Gram No. F3. 


Cut Downtime 
in welding op- 
erations with a 


disc-wheel for 
portable grind. 
ers. The wheel's 
two layer con- 
struction permits 
two different 
grinding angles 
so that grinding and finishing op. 
erations can be done without wheel 
change. Literature is available 
from Bay State Abrasive Products 
Co., Westboro, Mass., or Circle In- 
form-A-Gram No. F4. 





Fluidmotion Wheel Dressers that 
dress two angles tangent to a radi- 
us in one continuous motion with 
0.0001” accuracy, are described in a 
folder. Contains diagrams and spec- 
ifications of this line that dresses 
complex forms simply and _ accur- 
ately with fluid motion. Get a copy 
from J & S Tool Co., 87 Dorsa Ave, 
Livingston, N.J., or Circle Inform- 
A-Gram No. F5. 


The Matco Sine Dresser is for use 
with standard gage blocks and sine 
table. The diamond holder block has 
2” travel and is moved across grind- 
ing wheel by a smooth screw feed 





actuated by a hand knob. Dresses 
grinding wheel angles to within 
0.0003”. Matco Div’n, Dept. 150, Man- 


ting Tool & Die Corp., Morley, 
Mich., or Circle Inform-A-Gram No. 
F6. 


A Cylindrical Grinding and i 
dexing Attachment is described ina 
bulletin that explains and gives ap 
plication data and detailed drawings 
of the unit. Model 616 can be used 
for dry grinding small cylindrical 
work, tapers, and work requiring it- 
dexing on surface grinders. Write 
for your copy to Henry Owens & Co, 
Inc., 51 Washington Ave., Cranston 
7, R.I., or Circle No. F7. 
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Grinding & Finishing 








A New Bag Type Dust Collector 
has been announced by The Cin- 
cinnati Electrical Tool Co., 360 Mt. 
Hope Ave., Cincinnati 4. Type AIR- 
4 is designed for service with up to 





two 30” grinding wheels or two 18” 
buffing wheels, and is powered by a 
heavy-duty drip-proof 3-hp motor. 
Get data from the company, or Cir- 
cle Inform-A-Gram No. F8. 


A New Carbide Hand File Series 
has been added to the line of Seve- 
rance Tool Industries Inc., 730 Iowa 
St. Saginaw, Mich. It features an 
offset handle and comes in a range 





of five cuts from fine to coarse to 
handle even hard abrasive mate- 
rials. Bulletin 2-CHF is available 
from the company, or Circle Inform- 
A-Gram No. F9. 


A Line of Versatile, Low-Cost 2%” 
Belt Grinders do fast, efficient grind- 
ing, buffing, and deburring. When 
used instead of wheel grinders they 
eliminate set-up wheels and wheel 





dressing. For details write Rockwell 


Mfg. Co., Walker-Turner Div’n, 
Dept. 1007, 400 N. Lexington Ave., 
Pittsburgh 8, or Circle Inform-A- 
Gram No. F10. 





A Honing Machine line now has a 
working range of from 0.100” to 
2.625” hole diameters with tooling 
available from stock, and to 4%” 
with tooling built to order. A re- 
vised Bulletin X-MAN-5000 1 is 
available from Sunnen Products Co., 
Dept. D-43, 7910 Manchester Ave., 
St. Louis 17, or Circle Inform-A- 
Gram No. F11. 


An Inexpensive, Precision Debur- 
ring and Finishing System called 
Roll Barrels reduce parts production 
time, and cost. Ideal for processing 
a variety of parts in small or large 
lots. Using two machines, one oper- 


89 





ator can continuously process up to 
12 different barrels of parts at the 
same time. ALMCO, Queen Prod- 
ucts Div’n, King-Seeley Corp., Al- 
bert Lea, Minn., or Circle Inform- 
A-Gram No. F12. 





PUSH BUTTON =z... 








or to amy intermediate speed, “asteanl 





Just push a button and watch the 
large tachometer dial on the head- 
stock! 

It’s that easy! 

The work is done by a motor driven 
speed changer. It accelerates or slows 
the lathe to any desired speed in 
seconds. With a 10:1 ratio, this new 
variable drive makes it easy to select 
from a wide range of speeds —200 to 
2000 rpm in direct drive and 40 to 
300 rpm in back gear. 

Maximum stability and smooth 





power transmission are assured be- 
cause the drive unit is oversized. All 
pulleys and shafts are fully supported 
(eight bearings). Double V-belts 
throughout the drive eliminate slip- 
page and deliver full power to the 
spindle. Because of this rigidity and 
extra pulling power, this lathe will 
take heavy cuts at all speeds and 
precision finish cuts at high speeds. 

It is a precision lathe, moderate in 
price, with the versatility for toolroom, 
production or second operation jobs. 


f 


SHELDON visas 



















& “Variable Speed" 
Circular and General 
i Catalog showing ... 
. a 
——— ns ©6110", 11”, 13” and 15” 


<i SHELDON 
Precision Lathes 
(Bench, Pedestal 

and Cabinet types) 








. 
" 13° and 15” 
SEBASTIAN 
Geared Head 
Lathes 
Mustrated * 
WMS6P : 
13” Swing- 34” Centers = —— 
Base Price F.0.B. Factory) Ma wre de 
Less Chip Pan and Electricals 
Also available with 11” Swing — —, 
Shapers 


SHELDON MACHINE CO., INC. 


4235 N. Knox Avenue. « 


Chicago 41, Illinois — 
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For these Time, Labor, 
Money-Saving Features 


One hole, compression-mount- 
ing, utilizing the squeezing 
action of any standard press, 
locks these self-clinching bush- 
ings into template metal in 
one operation. 


No riveting, no welding, no 
indexing, no nesting, no out- 
board supports, no chance of 
“cocking” during installation. 


High torque and push-out resist- 
ance. Flush surface on reverse 
side of template. Permit thin- 
gauge, light-weight templates. 


Save their cost plus a profit by 
simplifying template production. 


Write for literature and sample. 
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Toolroom 


TOOLING & PRODUCTION 


PROCESSES & PRODUCTS & PROCESSES & PRCDUCTS & PROCESSES & PRODUCTS 


A 416-Page Precision Instrument 
Components Catalog lists over 10,000 
items. A precision tool components 
section lists clamps, washers, screws, 
and studs. Dimensional drawings are 
given for typical applications. Write 
PIC Design Corp., 477 Atlantic Ave., 
E. Rockaway, L.L, N.Y., or Circle 
Inform-A-Gram No. Gl. 


A New Ball Bearing Die Set as- 
sures positive punch and die align- 
ment, eliminating burred parts, re- 
ducing rejects, and extending the 





life of dies between regrinds. It’s 
easy to assemble and disassemble, 
thus reducing die building and 
changeover time. E. W. Bliss Co., 
Die Supply Div’n, 1400 Brookpark 
Rd., Cleveland, or Circle Inform-A- 
Gram No. G2. 


All Hi-Lo Clamp Starter Set Com- 
ponents are shown in a brochure 
which also illustrates how the ad- 
justable clamps are used to secure 
workpieces on bolster plates and 
machine tool tables. Write Hi-Low 
Products Co., Steel City Testing Ma- 
chines, Inc., 8817 Lyndon Ave., De- 
troit 38, for Brochure 858, or Circle 
No. G3. 





New Ingersoll Semi- 
Automatic Cutter 
Grinders are now avail- 
able. They may be ob- 
tained either as a com- 
plete unit or by having 
power control parts 
added to recent manu- 
ally-actuated Ingersoll cutter grind- 
ers. These grinders reduce labor costs 
and provide better grinds. They 
add advantages of power-controlled 
grinding to the advantages of the 


For Building 
Cam Dies use the 
Octocam, that’s 
designed for eco- 
nomical _ side 
piercing opera- 
tions. It’s made 
of hardened and 
precision ground 


— steel for long 
performance, 

. Dowel holes are 

: honed to fit stan- 


dard 5/16” dowels. Barrel travels 
3/16” per in of press stroke. Bul- 
letin available from Octavia Tool & 
Gage Co., 3320 N. Kedzie Ave., Chi- 
cago 18, or Circle No. G4. 


a 





A New Tool Sharpening Machine, 
with automatic reciprocation, assures 
uniform and repetitive tool tip accu- 
racy and permits one operator to 
attend several machines at once, 





Model 3 is for conventional ellip- 
tical-tip Carbide or HSS tool grind- 
ing, and Model 4 is for either ellip- 
tical or true radius types. The Heald 
Machine Co., 8 New Bond St., Wor- 
cester 6, Mass., or Circle Inform-A- 
Gram No. G5. 


The Sklero Portable Hardness Tester, operating 
on the rebound principle, provides consistently ac- 
curate readings to within 1.0 Rockwell C. Instru- 
ment is placed in vertical position on article to be 
tested. The rebounding bar, which carries a hard- 
ened steel ball point, when raised and released re- 
bounds to a point corresponding to the hardness 
of the object and is locked into position for read- 
ing. Get data from Precise Products Corp., Racine, 
Wis., or Circle Inform-A-Gram No. G6. 





Alay 
30” Ingersoll general purpose grind- 
er. Write The Ingersoll Milling Ma- 
chine Co., Rockford, Ill., for details, 
or Circle Inform-A-Gram No. G7. 
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ELIMINATE 

MILLING 

MACHINE 
MAINTENANCE 





Sp Ren : 
n a, Vigan 






UPS FEEDS AND SPEEDS 200% 


See how General Electric, Jeffrey Mfg., hun- 
dreds of others absolutely end arbor bushing 
maintenance problems and decrease production 
costs on horizontal milling machines by re- 
placing the bronze outer support bushing with 
a Jergens “‘Live’’ Sealed Roller Bearing Unit. 
Jergens Units with adjustable roller bearings 
hold precision—permit increases in milling 
speeds and feeds to take full advantage of 
carbide cutters. The rigidity of these units in- 
crease cutter life and eliminate chatter, frozen 
bushings, and twisted arbors. See how hundreds 
save thousands! Write for FREE case histories 
of actual company performance reports of jobs 
and dollars saved. 


DONLEY PRODUCTS, INC 
Dept. TP-7, 11106 Avon Ave., Cleveland 5, O. 
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HOLES 


1” TO 4” DIA. WITH ONLY 5 TOOLS 
M-3 H.S.S. BLADES 










ADJUSTABLE 


Oxunré COUNTERBORES 


P.O. BOX 990 BEVERLY HILLS, CALIFORNIA 
CIRCLE INFORM-A-GRAM KEY NO. 912 
a» 
MAGNA-EYE 


por 


Weight Gauges 


Vernier Calipers 


Bs 


a 


MAGNIFIES the “hard to read™ vernier scales on 
calipers and height gages. No more eye strain, guess 
work er hit or miss setting and reading. LENS is 
finest quality optical glass, specially designed and 
ground fer the purpose with utmost optical skill. 
4X magnification shows lines true and correct. In 
daily use in plants of Westinghouse. General Elec- 
trie, General Motors, Chrysler. Tackard, Ford. 
Aircraft, Bendix Aviation and many others 
engaged in defense work. 
Made in 3 sizes to fit Starrett. Brown & Sharpe, 
Lufkin Tools, and others of similar design. S No. 
100 for 6” Vernier Calipers; S No. 200 for 10*-12" 
Gages, also 10”-18"-24" Vernier Calipers; S 
Ne 300 for most popular type 18” and 24” Height 
Gages and for 36"-48" 60” and 72 Calipers. 
For Complete Information Write, Phone or Wire 
STEBAR COMPANY 
215-221 28th Ave. North Minneapolis 11, Minn. 
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Adjusting ring permits selection 
of torque by tap size 
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~_ For No. 2 to 4" tap range 
(right-hand taps only) 


reversible 
overrolling 
tap driver 


ups tool life 


For the first time, heat-producing friction 
and impacting have been eliminated in a 
releasing driver for taps. It’s the Scully- 
Jones reversible ‘‘Safe-Torque”’ tap driver, 
with overrolling clutch—a new tool that 
gives you reliable, precise control over 
torque. It releases instantly and completely 
below the break strength of a tap. Preset 
torque remains constant because all con- 
tacting driving members roll on each other. 

Production is increased because the 
operator gains confidence—there’s no slow- 
down for blind holes, no noise, vibration, 
or impacting. Accuracy goes up, too. Ten- 


Tension-and Pp 

sizes, No. 10 to %” tap range 
Standard type—five sizes, No. 10 to 14” 
tap range 

Quick-change type—three sizes, No. 10 
to 1” tap range 





type—three 


ff 
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sion spring permits tap to float in and out 
of hole, following its own lead without dis- 
torting threads. The driver starts releasing 
when the tap gets dull. This prevents 
cutting undersized threads. 

Adjustable depth stop controls number 
of threads and tap depth when required. 
Simple gear-type reversing mechanism 
withdraws tap without changing spindle 
rotation. Contact your Scully-Jones repre- 
sentative or distributor, or call us: BIshop 
7-5900. 


Seully-Jones and Company 
1913 So. Rockwell Street, Chicago 8, lilinois 


SAFE-TORQUE 
TAP DRIVERS 





WRITE, WIRE or PHONE 
FOR YOUR CATALOG 


Toilty 
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FASTENINGS 










Star Stainless screws have 
clean—bright and shiny—heads 


A Sran STAINLess SCREW CO. 


{umm 679 Union Bivd., Paterson 2, N. J. 
Gm Telephone: CLifford 6-2300 


Direct N. Y. Phone: WI 7-6310 
Direct Phila. Phone: WA 5-3660 





New 


RADITURN V 





CUTS ANY RADIUS 


Convex, Concave or Ball 
Patented 
The accurate short cut for turning any radius. 
Adaptable to most any lathe. 
Contact your tool supplier or write for details. 


RETCO MFG. & SALES 


1458 E. CLINTON ¢ FRANKFORT, IND. 
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CONTRACT SERVICES 
DIRECTORY 


Listings. $12.00 per inch ($1.50 per 1t% 
Minimum charge, 





| DRESEL-BETZ CoO. 

| Belleville, Il. 

Designers and Manufacturers of Tools, 
Dies, Jigs, Fixtures, Metal Stampings. 


inch) 
$4.50 per insertion. Rates net 





Michigan 





DAVIS TOOL and ENGINEERING CoO. 
19250 Plymouth Road, Detroit, Michi- 
gan, VErmont 5-6000. Tools and Dies, 
Special Machinery. Sheet Metal Stamp- 
ings and Assemblies. 





Ohio 





CLEVELAND UNIVERSAL 
JIG COMPANY 


13404 St. Clair Fa Cleveland, Ohio 


DESIGNERS one BUILDERS 
Jigs and Fixtures Machines 
Production mt 
Complete Plant Routing and Tooling 











Wire Forms: Racks, 


Wire Assemblies: 
Made to Specifications 
LOW PRICES: WRITE 


Fasform Wire Division 


6125 Carnegie Ave., Cleveland 3, Ohio 








GENERAL DIE & TOOL CO. 
2067 W. 55th St., Cleveland, Ohio 


WO 1-4736 
Dies, Tools, Jigs, Fixtures, Light 
Stampings, Special Machinery Manu- 
facturing. 








THE INDUSTRIAL MACHINE Co. 
1436 East 47th St., Cleveland, Ohio. 
Founded in 1908. Builders of Special 
Machinery. General Machine Work. 











KIFFER TOOL & DIE Co. 

5601 Tillman Avenue, Cleveland, Ohio, 
WOodbine 1-2440 & 1-2441. Manufac- 
turers of Special Machinery, Tools, 
Dies, Jigs, Fixtures, Swiss Jig Boring. 








NOBLE & STANTON, INC. 

998 Broadway, Bedford, Ohio, BEdford 
32-2800. Tooling, Short Run Production 
and Machined Parts for Automation. 














CAMS 


To Your Specifications 
* 6 


— Except Screw Machine Cams — 
ee © e 


Design Assistance Offered 
KIDDE PRECISION TOOL CORPORATION 
10 Locust Ave., Roseland, N. J. 
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Pressworking 





TOOLING & PRODUCTION 


PROCESSES & PRODUCTS G PROCESSES & PRODUCTS & PROCESSES & PRODUCTS 


A New Copy Nibbling Machine 
works directly from the template to 
produce blanks or cut-outs of any 
shape. The Trumpf CN machine also 
performs shearing, beading, folding, 





flanging, and peening. Available in 
41”, 49”, and 59” throat depths. Cosa 
Corp., 405 Lexington Ave., New York 
17, N.Y., or Circle Inform-A-gram 
No. Hl. 


Concentric Punches are available 
in stock sizes with tolerances as low 
as 0.0002”. These punches are ideal 
for gang operations as well as in- 
dividual use. Get a catalog from 
Ward Machinery Co., 564 Washing- 
ton St., Chicago, or Circle Inform- 
A-Gram No. H2. 


A New Automatic Feeder and Un- 
loading Accessory for swaging ma- 
chines provides almost automatic 
swaging. Operator places workpieces 
on a feeding rack and the swaging 


x 


is done automatically. This accessory 
assures accurate work alignment, 


positive production control, and 
greater capacity. The Fenn Mfg. Co., 
Newington, Conn., or Circle Inform- 
A-Gram No. H3. 


A New Durant Roll Feeds Catalog 
gives specifications and prices for 
15 standard models and their acces- 
sories. Advantages and special fea- 
tures are discussed. Write to Durant 
Tool Co., Providence 5, R. L, for a 
copy of this catalog, or Circle In- 
form-A-Gram No. H4. 


Special Air and Hydraulic Machin- 
es manufactured by the Logansport 
Machine Co., Inc., Logansport, Ind., 
are covered in a bulletin. These ma- 
chines can be built to press, burnish, 
assemble, form, position, and shear. 
Write to the company for Bulletin 
7-A, or Circle Inform-A-Gram No. 
H5. 


A Microbar Gaging Assembly and 
new toggle switch control mechan. 
ism increase the convenience and ef. 


ficiency of Wales-Strippit Fabricator | 


punch presses. Mounted on the pan. 
tographic duplicator attachment of 





the Fabricator press, it can produce 
templates or single production pieces 
to extremely close tolerances. A 
General Catalog is available from 
Wales-Strippit, Inc., 212 S. Buell Rd, 


Akron, N.Y., 
Gram No. H6. 


or Circle Inform-A- 


“Feed Profit into Any Press Op- 
eration” describes the Dickerman 
Rol-Di-Feed press feeder, a com- 
pletely self-contained cam-operated 
unit and requires no connection to 
crankshaft of press. Operating prin- 
cipals, features, and illustrations of 
typical applications are included. 
Get a copy from H. E. Dickerman 
Mfg. Co., 321 Albany St., Spring- 
field, Mass., or Circle No. H7. 


Greater Operating Convenience, 
increased strength and rigidity of 
frame, and improved efficiency are 
features of the new heavy-duty Koil 
Kradle design. The 700 Series han- 
dles coils weighing up to 20,000 lbs, 





and widths to 50”. Get information 
from Benchmaster Mfg. Co., 1835 
W. Rosecrans Ave., Gardena, Calif, 
or Circle Inform-A-Gram No. H8. 


Light and Medium Cutting, punch- 
ing, and flanging operations can be 
performed by the Minster Series 20 
deep throat punching presses de- 
scribed in an illustrated bulletin. 
Construction and operating features 
and full specifications for 15-, 25-, 
and 35-ton models are also given. 
Bulletin 13, is supplied by The Min- 
ster Machine Co., Minster, Ohio, or 
Circle Inform-A-Gram No. H9. 
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BURR-BI 


CUTS TAPPING COST 
WAYeDOWN! 










Just lock Burr-Bit on any make tap and 
holes are deburred automatically, leaving 
a@ smooth clean chamfer. ONE OPFRA- 
TION, ONE SETUP, ONE HANDLING. 





NEW ADDITION 
Now Burr-Bit fits 3 fluted 
taps from #6 to 4”. Also 
availabie to fit any tap 2 
or 4 fluted from 22 to 
4”. 









A quality product made of 
the finest high speed tool 
steel for use on almost 
every material. 


WRITE now for complete 
data and reports from en- 
gineers who have adapted 
Burr-Bit and saved on their 
tapping operations. 
INVESTIGATE Burr-Bit-to- 
day. 








VERNON DEVICES, Inc. 


481 E. 3rd Street Mt. Vernon, N.Y. MOunt Vernon 4 1686 
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TYPE 224 
FIXTURE BALL 
(with plain shank) 


TYPE 448 
CHECKING BALL 
(with shoulder) 


TOOLING BALLS 


@ Durable; corrosion-resistant. Made of Type 440-C 
stainless steel, hardened to 55-58 Rockwell C. 


@ Highly accurate. Ball size held to +.0001” for fix- 
ture balls; +.00002” for checking balls. 


@ In stock: Types 224 and 448 in 7 ball sizes, 4” to 1” 
by 4” steps; Type 348, with 4” ball and shouldered 
shank tapped 6-32. Other sizes to order. 


WRITE FOR price list and ASTE Data Sheet 


INDUSTRIAL TECTONICS, Inc. 


MANUFACTURERS OF PRECISION BALLS AND BEARINGS 
<i > 3693 JACKSON ROAD 
ANN ARBOR, MICHIGAN 
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"Gd he Lost without muy 
16 page Schonr-lumito” 
Catalog"! 












Get YOUR copy 
at any one 

of our 1586 
dealers or... 





... write for YOUR copy to any of 
our 3 “Coast to Coast" locations: 


GEORGE SCHERR CO., INC. 
200-T LAFAYETTE STREET 
NEW YORK 12, N. Y. 
%& Midwest Office and Factory: TUBULAR MICROMETER CO. 
ST. JAMES, MINNESOTA 
SCHERR-TUMICO CO. 
3337-39 W. OLYMPIC BLVD. 
LOS ANGELES 19. CAL. 


% Eastern Office: 


%& West Coast Office: 
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BR 


Die Springs 


Chrome vanadium die springs in stock 
in a wide variety of hole and rod sizes, 
lengths and deflections. Medium, 


medium-heavy, heavy duty for in- Raymond 
creased neyng apo a ype Manufacturing 
for list of specifications an ees 
je and name of bosina distributor. Division 
Associated Spring 
Corporation 
$037 Corry, Pennsylvania 
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TOOLING & PRODUCTION 


2. MAXIMUM CAPACITY . . . unobstructed from 
to column — 6” greater vertical clearance. 


Theis Sid Sect vas Wao we me 
greatest time and money saving metal cutting 
7. Se peer, wipe see Sires 


Shc ati aa 
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CARBIDE INSERTED 


MEYCO BUSHINGS 
Can Cut Production Costs! 


MEYCO carbide inserted drill jig bushings have 
been successfully saving money on production runs for the 
past decade. Performance: same as solid carbide, but need 
not be handled with kid gloves. Greater economy, because 
of long life at less cost. You can enjoy the advantages of 
greater accuracy for a longer time, less spoilage, less 
machine down-time, added 
drill and jig life with MEyco 
carbide inserted drill jig 
bushings. Get the full story 
now: write for new Bush- 
ing Catalog No. 41 


*PATENTED 


1. Tungsten carbide rings at the 
points of wear; 2. Steel rings pro- 
tect drills and carbide; 3. Special 
hardened alloy steel body. 
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...FOR LARGE 
eS HOLE TAPPING! 


Extra 17 tooth spline drive 
for extra power 


Double cone friction clutch 
for sensitive finger tip control 


Helical gear means smoother 
operation under heavy strains 


Exclusive “Tru-Grip” tap holder 
for “close-to-wall” work ~ 


The New Procunier “Tap King represents a major advancement in large hole 
tapping units. Powerful, dependable, it can tap in steel up to 1%” thick—and 
hold a class 2 fit with ease! It combines heavy duty ruggedness with delicate 
precision, to give you the best <ll ‘round BIG tapper for BIG jobs! Operators 
like its super-sensitive action—management appreciates 

the many cost-saving features—including longer tap life, 

consistently uniform threads, fewer spoiled pieces. It al- 

ways turns out more, higher quality work in less time, 

with less effort. Where cost counts and precision is para- 

mount—the TAP KING is the tapper for you! 


Write for FREE Circulars 


Get the whole story on this remarkable unit. See the 
amazing production records that are being continually 
repeated in plants of every size, everywhere. Also details 
in the new Lead Screw Unit. 


PROCUNIER SAFETY CHUCK CO. 


12-14 S. Clinton St., Dept. 7, Chicago 6, Ill. 
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Pressworking 


Eliminate 90% of the Flat Ends 
in angle bending with the new hori- 
zontal hydraulic double pinch-type 
angle and structural bending roll. 
Control levers actuate leak-proof 





pressure flow valves for instant re- 
sponse and sensitive control of roll- 
ing operation. Catalog published by 
Kling Bros. Engineering Works, 
1320-32 N. Kostner Ave., Chicago 51, 
or Circle No. H10. 


New Lines of Punches and Die 
Buttons, Bal-Lok punches and dies, 
electrocoated piercing punches, and 
head type Bal-Lok formed punches 
and dies are illustrated and dis- 
cussed in a new catalog. Dimension- 
al diagrams and specifications are 
given for these and other items. Get 
Catalog 200 from Porter Precision 
Products, P. O. Box 208, Cincinnati 
15, or Circle No. H11. 

Exceptionally Long Progressive 
Die Work can be handled on the new 
Kenco Mark III-5E punch press. It’s 
also used for punching, forming, and 
braking where extremely long die 


sets are used. This unit consists of 
three 5-ton punch presses mounted 
on a rugged frame. Get details from 
Kenco Mfg. Co., 5211 Telegraph Rd., 
Los Angeles 22, or Circle No. H12. 


A Double-Crank Press Bulletin 
covers the Warco line of straight- 
side double-crank presses, and illu- 
strates and describes this line, avail- 
able in 60- to 400-ton capacities. Ob- 
tain your copy from The Federal 
Machine & Welder Co., Warren, 
Ohio, or Circle No. H13. 


Both Solid and Split Pillow Blocks 
for square shafts used in die auto- 
mation are now furnished with re- 
placeable bronze bushings. Bearing 
design compensates for usual wear 
due to rocking and the bushing is 
lubricated with standard grease fit- 
ting or with fittings for lube lines. 


Get details from Jolico Industries, 
6345 Balfour Ave., Allen Park, 10, 
Mich., or Circle No. H14. 








avis KEY-ALIGNED DIE 


THE LATEST ADDITION TO OUR STANDARD UNITS 





ELIMINATES ALL SET-UP 
ERRORS AND INSURES 


UNINTERRUPTED ACCURACY 


When producing irregular shaped stampings, 
it is important that the cutting members of the 
die are located in the proper radial alignment. 
Hovis has introduced the key-aligned die to 
With the key-aligned 
die any press operator can install the inserts 


meet this requirement... 


without the possibility of misalignment. This 
is accomplished with a fiat on the insert which 
locates against a key in the retainer. 


7 KEY FOR Ere 








KEY FOR OFT9 
eet? 














A section line drawing showing the principle of 
the Hovis key-align method. 


bHALeO 


An example of some irregular pieces these dies produce by merely 
purchasing special sets of parts on which we are glad to quote 


hy hy te te 


HOVIS DUND 
COMPOUND DIES 


for producing WASHERS and SMALL 
STAMPINGS ...No need to make a 
NEW DIE for every STAMPED PART 
By simply removing and replacing five, small, inter- 
changeable inserts a new part may be produced... 
This method makes possible all production including 


Made in 6 sizes: 
"21 _"-22"-4"-6"-8" 


irregularly shaped pieces and shallow draws. 


HOVIS SCREWLOCK COMPANY 


8100 E. NINE MILE ROAD + BOX 97 + WARREN, MICHIGAN 


Phone: Slecum 7-4800 


Suburb of Detroit 
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HOLES 


WITH PRECISION ADJUSTMENT 
M-3 H.S.S. OR CARBIDE 
Wieo “sp 


“FINISHING CUTTERS” 
P.O. BOX 990 BEVERLY HILLS, CALIFORNIA 
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MINIATURE 
DRILL BUSHINGS 


Hole Sizes—No. 80 to 3/32” 
O.D. 3/32” to 13/64” 
Lengths 1," to 3” 

-0002 Tolerance on I.D. 

O.D., and Concentricity 
Specials to your specifications 
WRITE FOR CATALOG 
PREBCO BUSHING CO. 
14702 East Arrow Hwy., Baldwin Park, Cal. 
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ENCO 


Self-Indexing 
HEXTURRET 


Convert your lathes for turret work 
this quick, easy way. ENCO HEX- 
TURRET gives you the accuracy, 
rigidity and speed you need to step 
up lathe production and cut “per 

1ece’’ costs. Easy as mounting your 
athe tailstock. Does both normal 
and heavy lathe and screw machine 
work, drilling, counter boring, 
counter sinking, spot facing, ream- 
ing, turning, ring, etc. Fit all 
lathes 9” to 16” swing. 


Mail coupon for cat. #53 and name 
of nearest Enco Franchise Dealer. 








4520 W. Fullerton 
Chicago 39 
r =~ Sew ee eS 
ENCO Manufacturing Co. 
\ 4520 W. Fullerton, 
g Chicago 39 Dept. 779 





Please send catalog #53 and full details of 
ENCO HEXTURRETS. 


Nome 





Firm. 





Cee ew ee ee 


Address 
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The Pedestal- 

Type Torque 

Tool Line has 

been expanded 

by Apco Moss- 

berg Co., 1004 

Lamb St., Attle- 

boro, Mass. Work 

is applied di- 

rectly to the tool 

which immedi- 

ately indicates correct torque during 

assembly of electrical and instru- 

mentation units. Measures torque 

from 0 to 0.3, 0.6, 0.8, or 1.0 of an 

in-oz. Write company for details, or 
Circle Inform-A-Gram No. Jl. 


A New Pistol Grip Electrode 
Holder with built in safety cut-out 
prevents accidental shocks because 
when grip is released, current goes 
off. Its tip grip on electrodes per- 
mits use of electrodes down to a 


short stub for 15% savings in rods. 
Contact Frank Niemi Metal Prod- 
ucts, Inc., Gurnee, IIl., for informa- 
tion, or Circle No. J2. 


“The Importance of Filler Wire 
Surface Quality in High Strength 
Aluminum Welding” is available 
from The Dalwald Co. Inc., 11 Ber- 
tel Ave., Mt. Vernon, N.Y. Describes 
availabilities, sizes, tempers, and 
other data on aluminum welding 
wire. Get a copy from the company, 
or Circle No. J3. 


Two New Miniature Sizes of ball 
plungers have been added to the 
line by Vlier Engineering Corp., 
8900 Santa Monica Blvd., Los An- 
geles 46. Sizes 10-32 and 1/4-20 are 


useful in instrumentation, electron- 
ics, and missile work where small 
sizes, light weight, and reliability are 
required. Get details from the com- 
pany, or Circle Inform-A-Gram No. 
J4. 


New Resistance Welding Alloy 
features high temperature ductility 
and resistance to annealing. Use 
Mallory 28 where improved resist- 
ance to annealing or softening is re- 
quired and resistance where other 
alloys are apt to crack. For details 
write Metallurgical Div’n, P. R. Mal- 
lory & Co., Indianapolis 6, Ind., or 
Circle Inform-A-Gram No. J5. 


A Captive Stud 
was designed for 
quick, easy, 
flush - head _in- 
stallation in pan- 
els of cold rolled 
steel, brass, cop- 
per, and alumi- 
num alloys from 

:, 0.040”. Featuring 
the self-clinching design, the studs 
are dropped into punched or drilled 
holes and squeezed into place by 
presses. Write Penn Engineering & 
Mfg. Corp., Doylestown, Pa., for de- 
tails, Circle No. J6. 





Blind Rivets are the subject of an 
8-page brochure that gives advan- 
tages, technical information, recom- 
mended hole sizes, material specifi- 
cations, shop practice notes, and 
shear and tension strengths values. 
Write for Brochure 8-409 available 
from Huck Mfg. Co., 2480 Bellevue 
Ave., Detroit 7, or Circle Inform-A- 
Gram No. J7. 


This Continuous Brazing Machine 
produces 1000 pcs/hr and can be 
adjusted by varying rotating table’s 
drive speed. Workpieces are posi- 
tioned with one in each empty hold- 


er as it comes around on the table 
through the flames from the torches. 
The Waltz Furnace Co., 1901 Sym- 
mes St., Dept. 26, Cincinnati 6, or 
Circle Inform-A-Gram No. J8. 


New Type of 

Blind Rivet sets 

and seals in one 

step. The IMEX 

rivet is air and 

water tight at 

pressures as high 

as 500 psi and is 

resistant to vibration. To set, use 

standard tools and pull a mandrel 

into the rivet shank spreading and 

setting it. POP Rivet Div’n, United 

Shoe Machinery Corp., W. Medway, 
Mass., or Circle No. J9. 
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ELIMINATE 

WEAR ON YOUR \ | 

COSTLY DIE SETS 27 y"@ 
Ee 


WITH INEXPENSIVE / 


ACRO | 
LEADER PIN OILERS 


Pin oilers in place on die set. 


These simple, inexpensive pin oilers fit over each 
leader pin and seal in place with a rubber neoprene 
washer. Each cup is filled with oil so each downward 
stroke brings bushing in contact with oil and upward 
stroke distributes oil evenly over leader pins. You'll 
eliminate bushing wear, leader pin scoring, and main- 
tain die accuracy with these oilers. 

Order today. Prices shown are F.O.B. Milwaukee. 

Pin dia. 4%”, 1” or 1%” 

Pin dia. 14”, 14” or 1%” 

Pin dia. ‘ 

Pin dia. 4 

Pin dia. 

FREE FACTS covering four more money 

saving accessories for your plant are included 

in this new folder. Write today. Ask for 

bulletin TP59. 


O METAL STAMPING COMPANY 
338T E. Reservoir Ave., Milwaukee, Wis. 
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HIGH FREQUENCY 


Ps . HEATING 


HARDENING 
SOLDERING 
ANNEALING 
MELTING 
BRAZING 


LEPEL Electronic Tube 
GENERATORS —1 KW; 2'2 KW, 
5 KW; 10 KW; 20 KW; 30 KW; 50 KW 
75 KW; 100 KW. 
LEPEL Spark Gap Converters 
2 KW; 4 KW; 7'2 KW; 15 KW; 30 KW 


WRITE-FOR THE NEW LEPEL CATALOG 6 
packed with valuable information 


>! equipment is certified ¢ 


of the Federal Communicat 


LEPEL HIGH FREQUENCY LABORATORIES, INC. 


SSth STREET ond 37th AVENUE, WOODSIDE 77, NEW YORK CiTY, WN. Y. 


THIS HAND 
clamps 


96 cylinders 


from one source 


It’s a fact! This hand, with one 
pump activates 96 clamps simulta- 
neously. The Newton Hydraulic 
Clamping System of pumps, cylin- 
ders and mounting parts provides 
ease of application . . . Cuts pro-# 
duction time . . . And is moderate f 
in cost. 


Learn more about this universal clamping system. 
See your Newton distributor now or write for free 
catalogue, with full scale templates provided. 
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: NEWTON HYDRAULIC 
NEWTON TOOLING COMPANY 


AUBURN, MASSACHUSETTS, U.S.A. 
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REDUCE MARKING COST 


WITH MODEL 465 HYDRAULIC MACHINE 


WRITE FOR 


COMPLETE INFORMATION 


INSTALLED IN YOUR 
PRODUCTION LINE 


Machine illustrated marks serial number, date 
code and part number identification on gear 
carriers at rate of 1200 per hour. 


Parts are fed to machine from conveyor, marked 
and discharged to conveyor. ... Head indexes 
automatically for serial numbering. 


Our engineering services are available to assist 
you in improving your marking methods. 


Write or call EAstgate 7-0300. 
If It’s Worth Making, It’s Worth Marking. 
GEO. T. SCHMIDT, INC. 


112 Ravenswood Avenve 






































Chicago 13, Hlinols 








FOR SHEARING, BLANK- 
ING, PUNCHING, PIERCING 


YOU CAN MAKE STEEL 
RULE DIES FASTER, BET- 
TER, CHEAPER WITH 
RICHARDS STEEL RULE DIE- 
MAKING EQUIPMENT! 


Build steel rule dies in your 
own plant! Production cost 
and waiting time go down 
when Richards Equipment 
goes to work for you! More 
and more progressive manu 
facturers are turning to steel 
rule dies for faster, higher- 
profit work on all types and 


gauges of metal 





CIRCLE INFORM-A-GRAM KEY NO. 981 


Flectt0- Pneumatic limer 


Controls Intricate 


eo Cycles «an 


This simple but astonish- 
ingly ingenious unit dis- 
tributes air pressure to 
air-operated cylinders, 
presses, hammers, work 
feeders, clamping fixtures, 
chip blowers, work ejec- 
tors .. . each independent 
as to start, duration and 
end of cycle. Simply con- 
nect up 6, 12 or more cyl- 
inders in numerous se- 
quences from 2% to 33% 
seconds. You need this 
inexpensive Mead Electro- 
Pneumatic Timer for cost-¢ 
saving automation jobs! 


Write Factory or Nearest Mead 
Representative For Bulletin 0000 (= 27 





Richards’ fifty years of ex- 
Write for our cost-saving : 
Front view showing hook-up 


catalog. Or let the Mead Man 
show you. with four Meadmatic Valves 
(See Volume III Thomas’ py oon ne ames 
distributor’s address, phone numbe: 


perience as pioneer manu 
facturers of steel rule die 
making equipment and 
supplies provides you with a 


complete service. 


SPECIALTIES COMPANY 
4114 N. Knox Ave., Dept. HA-79, Chicago 41, Ill. 
NORTH PITCHER STREET KALAMAZOO, MICHIGAN 
CIRCLE muean-s-enaia KEY NO. 982 CIRCLE INFORM-A-GRAM KEY NO. 983 
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Assembly 





For Grasping and Positioning 
Small Objects use the Lock-GriPlier, 
featuring a locking arrangement 
that permits its jaws to take hold of 
small washers, brads, and screws. 





a ae 
Can also be used as a vise while 
soldering. Handicraft Tools, Inc., 
Div’n of X-acto, Inc., 48-21 Van 
Dam St., Long Island City 1, N.Y., 
or Circle Inform-A-Gram No. J10. 


“Common Thread Fit Problems 

. and their Symptoms and Detec- 
tion” is a pocket-sized check list 
folder that lists seven common fit 
problems, noting possible causes 
next to each and gaging devices 
needed to detect them. Write for 
Form 2422 from Standard Pressed 
Steel Co., Box 600, Jenkintown, Pa., 
or Circle Inform-A-Gram No. J11. 


A Composite Plastic Screw, fea- 
turing metal core, has insulating 
properties of plastic combined with 
strength of metal. This metal core 
carries the torque applied by driv- 
ing means and eliminates danger of 


breaking or distorting the head. 
Technical brochure available from 
Austin Screw Products Co., 4873 W. 
Armitage Ave., Chicago 39, or Circle 
Inform-A-Gram No. Ji2. 


This Newly-Designed Large-Size 
Impactool offers 25% more power 
and five times faster run-down. Size 
834 has rated capacity of 1%” bolt 
size, spins down nuts with free speed 


of 3500 rpm, and delivers 850 pow- 
erful impacts/min. Ingersoll - Rand 
Co., 11 Broadway, New York 4, sup- 
plies bulletins on this and other Im- 
pactools, or Circle No. J13. 


A 32-Page Socket Screw Products 
Catalog includes new specification 
and design standards. Unified screw 
thread tables, tables giving physical 
properties and dimensional stand- 
ards, tables listing platings and fin- 
ishing treatments, and the govern- 
ment specifications to which they 
conform are also given. Catalog 765 
is published by The Bristol Co., 
Waterbury 20, or Circle Inform-A- 
Gram No. J14. 


New Self-Opening Stud Driver 
has been added to the line of auto- 
matic and preset tooling manufactur- 
ed by Scully-Jones and Co., 1901 
S. Rockwell St., Chicago 8. Style M 


(left) and B are offered for studs 
from %” to %” dia and 15/32”: to 
2-11/16” in heights of set stud. Write 
company for information, or Circle 
Inform-A-Gram No. J15. 





YOU make money 


every time you 


chuck with buck 


1. You get dead true preci- 
sion chucking single parts— 
.0005” precision on duplicate 
parts. (Conventional chucks are 
only accurate to .003” when 
new.) 


2. You save costly machin- 
ists’ time. Takes but a minute to 
indicate and adjust a Buck. No 
fooling arouad with shims. 


Makers of Scroll, Power, 
Dust Proof, Independent 
Chucks. 


3. The Buck Ajust-Tru® 
principle helps compensate for 
spindle run-out, compensates 
for chuck wear—greatly length- 
ens chuck life. 


Buck Ajust-Tru 3- and 6-jaw 
chucks cost no more than con- 
ventional chucks. Send for cata- 
log—see for yourself why “It 
pays to chuck with Buck.” 





BUCK TOOL COMPANY 


718 SCHIPPERS LANE @ KALAMAZOO, MICH. 
CIRCLE INFORM-A-GRAM KEY NO. 99 











.. «NEW 
model CARDINAL 











LOCK 


production costs go down 
production capacity goes up! 


BUY CARDINAL 


Modern plants require modern tools. The cost is 
quickly repaid in increased efficiency and time 
saved. 

SIZES, 3%”, 4”, 


4,” stationary or 


swivel base. 





SOLD EVERYWHERE 


FAST - SIMPLE 
POSITIVE 


Patented undercut thread if 
of screw and nut assure 
positive locking. 



















SEND FOR OUR NEW CATALOG 


CARDINAL MACHINE CO. 


1819 DANA ST., GLENDALE, CALIF. 
CIRCLE INFORM-A-GRAM KEY NO. 1001 
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TOOLING & PRODUCTION 


PROCESSES & PRODUCTS & PROCESSES & PRODUCTS & PROCESSES & PRODUCTS 


A Line of Delta Industrial Metal 
Lathes are featured in a 20-page 
catalog. Specifications are given for 
the recently introduced 10” metal 
lathe which has variable-speed drive 


and 3/4” collet capacity. Get your 
copy from Rockwell Mfg. Co., Delta 
Power Tool Div’n, 457 N. Lexington 


| Ave., Pittsburgh 8, or Circle Inform- 
| A-Gram No. K1. 


Use This Auto- 
matic, Adjustable 
Pitch Lead Screw 
Tapper on any 
drill press table. 
Unit comes in 
five models and 
has four speed 
pulleys. Tapping 
cycle is com- 
s pletely automatic 
and can be inter-connected with 
controls of an indexing table. Write 
Jarvis Corp., Middletown, Conn., 
for information, or Circle inform- 
A-Gram No. K2. 





° 





Tougher, High Alloy Materials can 
be handled by the new Clearing- 
Axelson Blue Chip lathe, that fea- 
tures 50 hp motor, up to 2,000 rpm 


| speeds, and 40 spindle speeds for 
| greater versatility. This 


lathe, of 
welded steel fabrication, is designed 
according to the building block prin- 


New Heavy-Duty Drilling and 
Tapping Machines, featuring infi- 
nitely variable spindle speeds, are 
described in a bulletin. Model 4F’s 
specifications, features, accessories, 
and spindle construction are dis- 
cussed. Write to Edlund Machinery 
Co., Cortland, N.Y., for a copy, or 
Circle Inform-A-Gram No. K3. 


Several New Styles and Sizes of 
heavy-duty ball and other types of 
end mills are incorporated in a new 
catalog. It classifies end mills by 
number of flutes for fast reference, 


Prices 





Get Catalog 59 from Arrow Tool & 
Reamer Co., 711 Stephenson Hwy., 
Troy, Mich., or Circle Inform-A- 
Gram No. K4. 

A 92-Page Tool Catalog includes 
specifications for hobs, shaper and 
shaving cutters, master gears, broa- 
ches, and boring and forming tools. 
Installation requirements and draw- 
ings are included. Write to National 
Tool Co., 11200 Madison Ave., Cleve- 
land 2, for a copy, or Circle No. K6. 


ciple. The headstock, which contains 
the drive and operating controls, is 
built as a separate unit so it can be 
assembled to any size lathe bed 
Clearing, division of U. S. Indus 


tries, Inc., 6499 W. 65th St., Chicago 
38, or Circle Inform-A-Gram No. Ké. 
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JCTS A COMPLETE ENGINEERING INTERVALS BY 00'S _— 
and ied AND DESIGN SERVICE — 
pe UNDER ONE ROOF! 
‘Fs § @ From Process Planning to Packaging 
de 4 @ Straight Design or Design and Build 
| Oe GAGE coups Sass. 
| 6 or PRECISION PLASTIC - NON-BREAKABLE 
s of 
. FORGING DIES 
_ COMPARATOR SCALES 
by STAMPING DIES 
nee. § Highly accurate and designed for making quick 
DRAW DIES measurements at scale on projectors and compar- 
ators without-any movement of machine or work. 
PROGRESSIVE DIES Supplied on Gage Company Precision Plastic . . . 
INSPECTION MOLDS a sturdy, non-breakable material of constant sta- 
bility, .125 in thickness. 
SPECIAL MACHINES Unexcelled as a tool for use in drafting and engi- 
AUTOMATION EQUIPMENT neering scale layouts for use on comparators. 
Available in all standard magnifications and in 
PROCESS PLANNING several lengths. Various styles for all applications. 
<i Write for complete information WRITE FOR BULLETIN NO. 58-70 
= ; STVTILLA 582 E. 200 Street G A G E 
euros Te comes || 
OF CLEVELAND * BOX 1080 
Battle Creek, Michigan 
1 & CIRCLE INFORM-A-GRAM KEY NO. 1011 
wy, ¥ 
n-A- 
udes 
and 
roa- 
ools, 
raw 


=!‘ ()) REAMERS IN 
DECIMAL SIZES 


470 REAMERS ARE CARRIED 
IN STOCK VARIATIONS OF .001 


¥ Sizes from .032, .033, .034, .035, .036, 
etc., all the way up to .501. Any size re- 
quired larger than .501 .. . blanks can be 
ground to your exacting specifications, 


JIG AND FIXTURE 
COMPONENTS 


LATCH BOLTS 

CAST IRON HAND KNOBS 
ALUMINUM HAND KNOBS 
QUARTER TURN SCREWS 
SHOULDER SCREWS 

JIG FEET (3 TYPES) 
SPHERICAL WASHERS 
FIXTURE KEYS 

KNURLED HEAD SCREWS 





TOGGLE SHOE CLAMPS & 
V-PADS 


HOLD DOWN AND 
CLAMPING TOOLS 


delivered in 3 or 4 days. By purchasing 
SUPEREAM Reamers in steps of .001 you 
SAVE time, labor and money in the cost 
of extra machining and lapping. 


v SUPEREAM Reamers all have ground 
and polished flutes and are held within 
-0002 tolerance. Reamers are also fur- 





T-NUT & STUD SETS 

STEP BLOCK & CLAMP SETS 
FLANGED NUTS 

CUT THREAD STUDS 

TEE NUTS 

COUPLING NUTS 
ADJUSTABLE STEP BLOCKS 
STRAP CLAMPS (PLAIN & 


STEP TYPE) 

tains nished in Right-hand spiral, Right-hand e 

; cut, as well as Left-hand spiral, Right-hand 
Is, 18 cut. These are delivered in 3 to 4 da See Ocmee 
a - TRACING TEMPLATES 

bed. Write for descriptive literature and prices 

. TWENTIETH CENTURY ay 
- MANUFACTURING CO. HolTwestern 6 
1cago Route 176 and Bradley Road Oe | 


». Kb. 


Box 429 TP Libertyville, Illinois 


CIRCLE INFORM-A-GRAM KEY NO. 1012 


116 HOLLIER AVE., DAYTON 3, OHIO 


STE 4 
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TOOLING & PRODUCTION 


have these 


exclusive* 


THRIFTMAST® - 
ynivers4| joint 1) 


pRILL HEADS 


j Bearing 
including aetndies. 


features 





what 


6 Standard Models Driving assembly is 


Models U-608 —~ athe 1000 | mounted with 3 Bear- 
ings on each spindle. 





quality? 


What is the lowest cost for dies that 
can turn out millions of precision- 
tolerance pieces without retooling? 


We modestly suggest one way to be 
sure of having a valid answer: include 
Cleveland Tool and Die Company 
when you ask for quotations on 
your next job. 


CTD specializes in precision dies. Has 
for 20 years. For applications ranging 
from home appliances to atomic re- 
actors . . . from cigarette machines 
to satellites. More than just a catch- 
word, precision is the basic concept 
on which our company was founded. 


What price quality? Send your prints 
and specs for prompt quotations. Why 
not mail them today? 


Incidentally, we’ve prepared a little 
brochure for your files, telling the 
CTD quality story, and listing our 


facilities. Write to... 


, Ot 


CLEVELAND TOOL & DIE CO. 
1730 Eddy Road + Cleveland, Ohio 


P. S. We also design and manufacture jigs, 
fixtures, gages, precision components and 
sub assemblies ...and do custom grind- 
ing, boring and stamping. All to the highest 
quality standards. 


CIRCLE INFORM-A-GRAM KEY NO. 1021 


feng U.008- BS and U- 

1000-BS—Ball Bearing 
Gear Case. Plain 
Spindles. 


t 
| 
| 

| 

~ | 
| FULL BALL BEARING 

“Ball Bearing. 

Motot2B— Plain, ag | Thrust load carried by | 

SA Sg or %” min. | radial thrust bearings. 

| 

| 


Semi-Standard Heavy 

Duty Full Ball Bearing 

a” in Cast tIron— 
Ti.” or 93a” Dia. 

te” in Steel—~ 7” of 
795%" Dia. 

Also larger eo 


and Full Line of Fixec 
Center Drill Heads. 





fi 


e Standard Slip-On | 
and Slip-Off Template | 
Construction. 


For accurate ae 
and locating spindle 
brackets are machined 
to receive slip-on and | 
slip-off template. 


WRITE FOR FULL INFORMATION 





A « Also Makers of 

















"A SUBSIDIARY OF 
Tomson INDUSTRIES, INC. 


ot eR 





DORMAN AUTOMATIC 
REVERSE TAPPERS 


—_— 1012 N. Plum Street 
= Lancaster, Penna. 
doe” 


CIRCLE INFORM - A- GRAM KEY NO. 1022 


7 tools 





that encourage 


fy ALT whermnd 
MiiSTRONG Dirt 
‘send you the names 





An ARMSTRONG Wrench feels right—is 
balanced. It goes over nuts or screw heads 
easily, grips firmly without sloppiness, won't 
round corners—because openings are care- 
fully machined to correct sizes. It’s safe, 
strong beyond need without clumsy bulk— 
because of superior design and selected 
steels, heat treated to proper degree of hard- 
ness and tensile strength. It’s quality finished, 
ARMALOY (alloy steel) Wrenches in 
ARM STRON NG BROS. buffed; HI-TEN 


(carbon steel) Wrenches in baked-on gray 
enamel with heads ground bright... en 
plainly marked for size. All are uniformly 
excellent tools —- under = 
— control, by modern methods, with 
rm equipment in a modern tool plant 

-.1537 different industrial sizes and types 
~ single wrenches, or sets in metal cases, 
boxes or rolls...each 4 quality coal 
Armstrong Wrenches are “Fine tools that 
encourage good work.” 


pea 5220 W. ARMSTRONG AVE. . CHICAGO 46, U.S.A. 


oe Sa = 


CIRCLE INFORM-A-GRAM KEY NO. 1023 
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Machining 


To Finish Small-Diameter Holes 
with throw-away inserts use the new 
adjustable boring bars developed by 
Wesson Co., 1220 Woodward Hts. 





wre 





Blvd., Ferndale 20, Mich. Have inter- 
changeable heads for boring holes 
from % to 1%” dia and each head 
adjusts to cut up to a %” larger dia. 
Get details from the company, or 
Circle No. K7. 


Eliminate Ex- 
pensive Marring 
of Stock with 
Magnapads, for 
use on vise and 
lathe chuck jaws. 
They’re made of 
soft metal that 
conforms to the contour of the stock 
and are held in place on the jaws 
by magnets. Available for use on 3” 
to 5” wide vise. Miller Pattern & 
Mfg. Co., 3320 Bay Rd., Saginaw, 
Mich., or Circle No. K8. 


“Hi-Roc Carbide Drills for Har- 
dened Steel” contains tips on the 
most effective methods of gaining 
high production and long tool life 
with these drills. Also lists drill spec- 
ifications and other’ information 
necessary for proper tool selection 
and application. Get Bulletin 806 
from M. A. Ford Mfg. Co., Inc., 1545 
Rockingham Rd., Davenport, Iowa, 
or Circle No. K9. 


A Cartridge-Type Spindle Plate 
construction is available on Thrift- 
master universal joint drillheads for 
fast, easy removal of spindles, bear- 
ings, and related parts. With the re- 
moval of one lock screw, the car- 
tridge can be removed from the 








plate as a dais unit. Thriftmaster 
Products Corp., 1012A N. Plum St., 
Lancaster, Pa., or Circle No. K10. 
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"Attach this page te your yerorsnery 
and forward for our new | 6-page catalog. 


CONICAL TOOL CO. 


CIRCLE INFORM-A-GRAM KEY NO. 1031 


3890 Buchanan S.W. 
Grand Rapids 8, Michigan 
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XS 


DISHED STRAIGHT 
Solid web and counter-balanced. Made of fine 
grain cast iron. Rims and handles are ground 
and polished to high lustre. Many sizes. Top 
quality and low prices. 
ONTROL BALL HANDLES 

Made of plastic in round type as shown and 
in oval and mushroom types. Choice of red or 
black in round or oval types. Also supplied 
in round polished steel. Available in many 
diameters and thread sizes. Top quality and 
low prices. 


REID TOOL SUPPLY CO. 





HAND WHEELS 


Big FREE 78 page catalog, listing 
scores of accessories and compo- 
nents needed in every tool room. 
All are top quality and low priced. 
Orders welcome for one or a 
thousand. 
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COMPRESSION SPRINGS 


Assortment of many sizes rang- 
ing from 3/32” to 1-1/2” 
diameters. All springs 10” long. 
Made from music wire. Exten- 
sion spring assortment also 
available. 


MUSKEGON HEIGHTS, MICHICAN 
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40-TON DOUBLE CRANK 0.8. I. 


ROUSSELLE "PRESS 


WITH NEW ELECTRICALLY 
CONTROLLED AIR CLUTCH 


@ “Plug-in” foot and hand controls. 


@ Single stroke, continuous and 
jog selector. 


@ Low air consumption. 

@ Large die area. 

@ Roller bearing flywheel. 

@ Bronze main and crank bearings. 


CHOICE OF 30 SIZES AND TYPES IN 5S TO 40-TON PRESSES 


€F k 


SERVICE MACHINE CO. 


Mfrs. of Rousselle Presses 


2310 WEST 78th STREET © CHICAGO 20, ILL. 


ROUSSELLE PRESSES ARE SOLD EXCLUSIVELY THROUGH LEADING MACHINERY DEALERS 
CIRCLE INFORM-A-GRAM KEY NO. 1041 





“TRIED e PROVEN - GUARANTEED 
MICRO MINIATURE END MILLS 


3 Flute 
4 Flute 


2Flute patEnd Single End 
Ball End Double End 
14%” Shank %6” Shank 


Stub Length— 2” Increments 
from 142” to %e6” 


(® 
When you think of 
small END MILLS 
—think of MICRO 
MINIATURES 





W 


Now %4” Increment Sizes in 2 Flute 
Single End type 


DISTRIBUTORS 
in principal cities 





at bench; metal 
ready for layout in a few mi 




















DRILL THESE HOLES 
BY A QUICK, EASY, INEXPENSIVE METHOD 


Your business letterhead will bring 
literature. 


WATTS BROS. TOOL WORKS 
Wilmerding, Penna. 


JIG BORING 


Large Precision Machining 
Done to your specifications 
We Have 
22 jig Borers 


KIDDE PRECISION TOOL CORPORATION 
10 Locust Ave., Roseland, N. J. 
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Machining 





Double Boring Feeds without in- 
creasing the tool load with a boring 
bar double-feed cartridge. It has two 
or more diametrically opposed Sure- 
Bore cartridges and tool bits, each 


micrometer adjustable. It’s also 
adaptable as a floating reamer. Por- 
tage Double-Quick, Inc., 1046 Sweit- 
zer Ave., Akron, Ohio, or Circle 
Inform-A-Gram No. K11. 


Code and Equivalent Sheets for 
carbide steel tools are now avail- 
able from M. A. Ford Mfg. Co., 
Davenport, Iowa. Gives numbers and 
dimensions for solid carbide and 
high speed steel cutting tools and 
lists cut grades and fluting specifica- 
tions. Write the company for your 
copy, or Circle No. K12. 


Extend Machine Capacity to 
permit larger reaming, tapping, bor- 
ing on normally light-duty machines 
using a speed reducer for drill press- 
es, lathes, and boring mills. Features 


finger-tip control and provides ex- 
tra operating torque at reduced ma- 
chine speeds. The Pull Gear Co., 
25425 Mound Rd., Warren, Mich., or 
Circle Inform-A-Gram No. K13. 


This 3” x 5” Power Metal Cut- 
ting Band Saw has adjustable hy- 
draulic cutting feed control for in- 
finitely variable blade feeds, and 
automatic shut-off switch that stops 


motor when cut is completed. Ad- 
justable vise permits angular set- 
ings up to 45°. Get Bulletin 159EX 
from Covel Mfg. Co., Benton Harbor, 
Mich., or Circle Inform-A-Gram No. 
Kl4. 
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He knows to a fractional “tenth” 
the exact hole size 


To make precision holes he 
needs a precision gage 


ORPLU Expanding Internal Gage 
COMT for holes Ye” to 10” dia. 
With EXACT GAGING KNOWLEDGE, you can 

¢ eliminate rejects 

* improve quality 

¢ increase production 
With COMTORPLUG, the operator not only knows hole 
diameter, but also detects front or back taper, ovality, barrel 
shape, etc. A fixed—not passing—reading. Automatic features 
assure uniform gaging free of operator influence. No air hose, 
no wires, no electronic gear. 


REASONABLE IN COST 








USERS LIKE THESE DEPEND ON COMTORPLUG 


Airesearch Mfg. Co. Fairchild Engine & Lycoming- Spencer Div. 
Allison Div. Airplane Co. McDonnell Aircroft 
Buick Motor Div. Falk Corp. National Lead 
Century Electric Co. Ford Motor Co Northrop Aircraft 
Chicago Pnev. Tool General Electric Co. Pontiac Motor Div. 
Chrysler Corp. Hamilton Standard = Scintilla Magneto 
Continental Motors Division Steel Products Eng. 
Curtiss-Wright Harris Seybold Co. Studeboker-Packard 
Dene Corporation Homelite Corp Sylvania (Atomic Div.) 
Detroit Transmission Int. Harvester Co. United Airlines 
Douglas Aircraft Jacobs Mfg. Warner Gear Div. 








For holes 
Ye"’ to 10°’ diameter 


SEND FOR BULLETIN 50——} 


COMTOR COMPANY, 82 Farwell St., Waltham 54, Mass. 


COMTORPLUG 
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For LOW COST Hole Production 


Pick a MULTI-DRIL[ to Fit ~ Job 


model 


“500” 


drilling area 
to 18%” 


spindles 
drilling area 
3%” 








Commander MULTI-DRILLS—ad- 
justable multiple spindle drill press 
attachments—are sold and serviced 
by a nation-wide network of Com- 
mander Distributors—experienced, 
helpful specialists in solving drill- 
ing and tapping problems. Write for 
2 } the name of your nearest Distribu- 
spindles f ton tor and the complete Commander 
drilling u Production Tool Catalog which 
area to m\\a \\\ contains full details on 
f every MULTI-DRILL 
and many other pro- 
duction drilling and 
tapping tools. 


LPFommanader NFG. Co. 
4228 W. Kinzie Street - Chicago 24, Illinois 
CIRCLE INFORM-A-GRAM KEY NO. 1052 





OVER 2700 PLANTS 


are saving money with 


WHISTLER DIES 


MAGNETIC PERFORATING DIES 
All parts reusable and interchangeable. Punches and dies stocked in 
-001” increments from .100” thru .500” dia. Larger sizes available. 


Pitt @6 68 88a:, 


ADJUSTABLE PERFORATING DIES 
All parts reusable and interchangeable. Punches and dies stocked in 
001” increments from .100” thre .500” dia. Larger sizes available. 


manufacturer of all types of 
CUSTOM DIES for over 40 years 


S. B. WHISTLER & SONS, INC. 
748 Military Rd., Buffalo 23, N.Y. 


Mail the following: ( Magna-Die Catalog [ Adjustable Die Catalog 
0 More information on custom die work 


NAME TITLE 





COMPANY 





STREET 





ZONE ————_STATE. 
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- at its best 


G. A. Ss. 
UTILITY 
AIR HEATER 


A complete package unit, modern as to- 
morrow in both design and performance, 
this new direct gas-fired line of industrial 
heaters comes to you complete with con- 
trol cabinet, temperature and safety in- 
struments, fan and motor, wired for im- 
mediate operation. Can be furnished for 
remote control wiring. Capacities range 
from 125,000 BTU’s/hr., to 4,000,000 
BTU's/hr.,—temperatures to 600°F. in 
standard models and to 1,000°F., in 
famous G.A.S. Rapidry Models. Features 
injector type atmospheric type burners 
(combination gas-oil burners when de- 
sired), heavy-duty industrial type blower, 
and electrical ignition. Exceptionally quiet 
operation. 


TOOLING & PRODUCTION 


Model 409H illustrated. 
Capacity 2,000,000 BTU’s/hr. Poms ig 
Complete with controls. 


GAS APPLIANCE SERVICE, INC. 





Request complete information. 


Heat Process Enginecrs 





1936 W. Balmoral Ave., Chicago 40, III. 


Representatives in Major Industrial Areas 





CIRCLE INFORM-A-GRAM KEY NO. 1061 








| Comet. 
gm -1°) 41) [Com cole) B. 


(H. S. S. and Carbide) 
for Holes from 1/16" upward 


STANDARD AND SPECIAL 
BORING, FACING 

& INTERNAL THREADING 

TOOLS. Write for Data 


Bore Small Holes? Contact COMET 


sume Comet, 
‘LOW COST 
High Speed Steel STEP DRILLS 


Made to Your Own Specifications - PROMPT SERVICE 


} 


| 


: 








Write for Complete Data 


COMET Tool Co. 


738-TP4 BROADWAY ® NEW YORK 3, N.Y. 
CIRCLE INFORM-A-GRAM KEY NO. 1062 


E CUSHIO 


by Dayton Rogers 


FOR ALL PUNCH PRESSES 


to assure accurate working pressure on all dies 


® Single _ installations 
from 1 ton to mul- 
tiple installations of 
unlimited capacity, 
standard or designed 
on the job. 


Quotations on 
request. 


Best possible 
delivery. 





11 Ton Full Universal 
Pneumatic Die Cushion 
Installed on inclinable> 
Press. 


DAYTON ROGERS 


j Uanufaclaiwng Company 
‘ c 


MINNEAPOLIS 7B, MINNESOTA 
CIRCLE INFORM-A-GRAM KEY NO. 1063 
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Machining 





Any Angle from 1° to 90° can 
be ground with this pin-type mag- 
netic angle block set. Can be used 
on any magnetic chuck and turned 


to any angle from the backrail for 
compound angles. Glover Mfg. Co., 
422 Park Ave., Meadville, Pa., or 
Circle Inform-A-Gram No. K15. 


Automation Equipment, compon- 
ents, and standard and special ma- 
chines are described in a catalog 
that gives specifications, dimensional 
drawings, and operational data on 
this equipment. Machinery for drill- 
ing, reaming, tapping, spot facing, 
and boring is included. Michigan 
Special Machine Co., 11449 Timken 
Ave., Warren, Mich., supplies copies 
or Circle Inform-A-Gram No. K16. 


This Tiny Drill 
is manufactured 
to a 0.0135” dia 
for precision 
drilling nonfer- 
rous and other 
abrasive materi- 

ae, als. Highly wear 
resistant, it produces hundreds of 
holes without size variations. Super 
Tool Co., 21650 Hoover Rd., Detroit 
13, or Circle No. K17. 


Band Machine Users can cut di- 
rectly to dimensions with this fix- 
ture that speeds up band machining 
and improves accuracy by reducing 
the amount of layout, cut-and-try 
techniques, and clean-up stock re- 
quired. Sliding head may be quickly 


locked any place along the cali- 
brated scale and cuts made directly 
to desired dimensions. The DoAll 
Co., Des Plaines, Ill., or Circle In- 
form-A-Gram No. K18. 


For Small Pre- 
cision Drilling, 
tapping, milling, 
sawing and 
grinding opera- 
tions use _ this 
neat compact, 
lew cost coolant 
unit. Type J. Tri- 
co-Mist increases 
production and 
lengthens tool 
life. Equipped 

; with 2’ Neoprene 
coolant line and mist generating 
nozzle. Trico Fuse Mfg. Co., 2948 
N. 5th St., Milwaukee 12, or Circle 
Inform-A-Gram No. K19. 
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A New Form-Relief Boring Cutter 
Line provides increased cutting 
feeds, longer tool life, and finer 
surface finish. They come in both 
high-speed steel and carbide-tipped. 


Used for internal work, they pro- 
vide a constant clearance angle 
throughout the life of the tool. Max- 
well Industries, Inc., 493 East 5th 
Ave., Ashtabula, Ohio, or Circle 
Inform-A-Gram No. K20. 


Galvanize with Z.R.C. 


fo stop RUST 


ANY SURFACE « ANY SIZE « ANYWHERE 


AIR CONDITIONING 
UNITS 














Brush or spray Z.R.C. on any iron, steel or alumi- 
num surface and you will get instant galvanic 
protection that lasts for years. 


Z.R.C. is a free-flowing compound easy to apply 
without special mixing or surface preparation; 
dries quickly and forms a tough, flexible, firmly 
adherent coating of 95% pure zinc. Z.R.C. comes 
in a single container and is a one-coat application. 
WILL WITHSTAND OVER 3000 HOURS OF 
SALT SPRAY TESTING! Cost—about 1/%¢ to 
2¢ sq. ft. 


PRODUCTION—Z.R.C. makes galvanizing an “in 
plant” operation, eliminates handling, shipping— 
cuts expense up to 75%. 


MAINTENANCE—Use Z.R.C. instead of paint. 
Get years of protection and greatly reduce annual 
labor costs. 


For full details 


the SEALUBE company 


9 VALLEY STREET WAKEFIELD, MASS. 
CIRCLE INFORM-A-GRAM KEY NO. 107 


SHIPS AND MARINE 
INSTALLATIONS 


TOWERS, TANKS, 
BRIDGES, ETC. 


— 7 
Ls 


TRUCK CHASSIS 
AND BODY 


ae 


PLANT AND 
FACILITIES 


AGRICULTURAL AND 
CONSTRUCTION 
EQUIPMENT 





ALINA 
DIAL TEST Qa 


A fully reversible indicator incorporat- 
ing a clear easy-to-read, adjustable 
dial, graduated in half thousandths of 
an inch, a switch lever on the body to 
reverse action and TWO hardened 
chrome plated contact points of .030” 
and .100” diameter that are equipped 
with a non-slip ratchet. Furnished com- 
plete with a universal shank, body 
clamp, and plush lined steel case. 


© JEWELED 

® GRADUATED .0008" 
@ READING 0-15-0 

@ RANGE .030” 

® SHOCK PROOF 


<> WRITE FOR LITERATURE AND COMPLETE CATALOG 


ALINA CORPORATION 


122 East Second St., Mineola, L.I., N. Y. 








CIRCLE INFORM-A-GRAM KEY NO. 1081 





=Fe> MORE HEA T TREATING VOLUME 
with BASIC "BUZZER PACKAGE" 


NO BLOWER OR OTHER POWER NEEDED 
.. just connect to gas supply 


Gas oe 
FURN: 


AUTOMATIC 
TEMPERATURE 

HIGH-SPEEO CONTROL 
FURNACE ATMOSPHERIC 
POT FURNACE 


oven MPUENACE 
ovenes Taree 


““BUZZER’‘ modern gas-fired heat treating and melting 
units give you the most d dab! ical and 
productive system for turning ov? oullty jobs at -low 
productions costs. When power is off —‘‘BUZZER’’ stays 
on the job! Standard and special furnaces, large or 
small, available to equip your shop to exact requirements. 


compete tine oF BUZZER puRNeRS FOR CLEANING, 

RINSING, PICKLING AND SUNDRY HEAT OPERATIONS 
“Oey “ “ 

SS WRITE TODAY FOR NEW “BUZZER” CATALOG 


CHARLES A. HONES, INC. 


HEAT TREATING EQUIPMENT es SINCE 1911 


153 S. Grand Avenue, Baldwin, L. I., N. © BAldwin 3-1110 
CIRCLE INFORM-A- GRam KEY NO. 1082 





puanact 








TOOLING & PRODUCTION 


Machining 





“Synehro-Trace for Milling Appli- 
cations” gives a complete rundown 
on this 3-dimensional duplicating 
system. Features, applications, oper- 
ational data, and optional controls 
are detailed. Get this comprehen- 
sive bulletin from True-Trace Sales 
Corp., 9832 Rush St., El Monte, 
Calif., or Circle No. K21. 


“End Wasteful Cutting Oil Dilu- 
tion with Cleartex Oils in Automatic 
Screw Machines” explains what the 
different grades of oils do and how 
they can make machining more effi- 
cient. Contact The Texas Co., 135 
E. 42nd St., New York 17, for a copy, 
or Circle Inform-A-Gram No. K22. 


Short-Length Heavy-Duty Power 
Drills feature heavy web construc- 
tion which enables them to with- 
stand considerable strain and drill 
successfully where full length drills 
may fail. Suitable for use in portable 


electric drills and for drilling sheet 
metals and hard materials like stain- 
less steel and monel metal. Whitman 
& Barnes, Plymouth, Mich., or Cir- 
cle No. K23. 


Nut Running Tools, impact and 
power sockets, extensions, adapters, 
and universal wrenches are listed in 
a 48-page catalog that gives com- 
plete specifications and dimensional 
drawings for all types of these tools. 
Catalog 30-B is supplied by The 
Apex Machine & Tool Co., 1025 S. 
Patterson Blvd., Dayton 2, Ohio, or 
Circle Inform-A-Gram No. K24. 


A New Drill Unit was designed 
for continuous high accuracy deep 
hole drilling of small (3/32” to 5/8”) 
diameter blind or through holes. 
Model 2400-A features positive syn- 
chronization of spindle speeds and 


drills up to 24” depth. 20th Century 
Machine Co., 6070 E. 18 Mile Rd., 
Utica, Mich., or Circle Inform-A- 
Gram No. K25. 


Adjustable Drill Fixtures for cen- 
ter line and cross hole drilling, and 
double center line and double cross 
hole drilling, are described in a bul- 
letin. Dimensions and features are 
given for five models. Write to Ace 
Drill Bushing Co., New Products 
Div’n, 5407 Fountain Ave., Los An- 
geles 29, or Circle Inform-A-Gram 
No. K26. 
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SAVE 50% 


or more in 


| | CONTOUR GRINDING 
| COSTS with 


Micromaster 






















Sold by 
) Brown @& | 
t Sharpe 
Mfg. Co. 


Providence, 
Rhode Isiand 





Visual Grind Is manufactured by 


The CLEVELAND GRINDING MACHINE Co. 


1730 EDDY ROAD . CLEVELAND 12, OHIO 
CIRCLE INFORM-A-GRAM KEY NO. 1091 


INSERTED BLADE GENESEE 
aa FACING AND 








COUNTERBORING 








Consult our Engineering Department on your 
Inserted Blade Production Tool Problems. 
WRITE FOR CATALOG 54P 


GENESEE MANUFACTURING COMPANY 


566 HOLLENBECK ST. e ROCHESTER 21, N. Y. 





Adjustable Hollow Mills » Facing and Counterboring Tools Special Production Tools » Since 1908 


CIRCLE INFORM-A-GRAM KEY NO. 1092 


| Punches and Dies 
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Notching Die with Gauge Table 


Standard stock sizes 4”, 5” 
and 6”. Lick those Notching 
Problems QUICKLY. Gauge 
table and gauging bars pro- 
vide accuracy and speed with 
easy adjustment. 


This is another of the many 
different kinds of punches and 
dies in stock or made to order 
for foot, hand or power oper- 
ation. Precision made from 
high grade tool steel. Also 
adaptors and die shoes to 
convert your press. 


A | 


What are your punch and 
die needs? Consult us 
about your problems. 
Prompt service on “Spe- 
cials” made to your order. 


SEND FOR FREE CATALOG No. 157 AF, illustrating our standard 
— and dies and complete line of modern sheet metal fabri- 





years of serving 
your punch and 
die requirements, 




























































564 West 
Washington 


WARD Machinery Co. Chicago 6 


CIRCLE INFORM-A-GRAM KEY NO. 1093 


~~ ONE Gms) | 


_ heavy duty unit services up to 19 MACHINES 


In the complete line of Aget | | 
Dust Collectors there are sizes © 
that will service from one to | 
nineteen machines—targe or | 
small. Some exhaust cleaned | 
air externally ... others clean | 
- and recirculate air within your 
lant. Write for illustrated 
‘older... today. 












cas | 

























46 Standard Models—Ready to Use 








AGET manufacturing company 
1394 Church Street © Adrian, Michigan | 
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SPECIAL 


Hex sleeve on a precision 
arbor. One of many exam- 
ples of special preci- 
sion mandrels designed for 
polygon, tapered bore, and 
odd shaped holes. Toler- 
ances of .0002” T.I.R. are 
generally possible. 


EXPANDI 


5%” to %” O.D. Aircraft 
parts production required 
-0001” T.I.R. on these. One 
has a threaded nut on 
arbor to release sleeve in 
dead-end holes. 














49” sleeve on a 3” D. arbor 
holds a tolerance of .0005” 
T.1.R. We engineer any 
length sleeve to tolerances 
meeting your specs. 





CHAMPION’ 


Special Mandrels— Heat treated and hardened for proper spring 
temper, precision ground, available from %,” to 15” O.D. Precision 

of .0002” T.I.R. usually specified. Used between centers, chucked, 
face plate mounted or rotary table mounted on lathes, grinders and 
milling machines for inspection and production work. 

With over 60 years of experience we have the engineering and tooling 
to produce a Champion that meets your requirements exactly. 

Call or write for complete catalog. Springfield, Ohio + FAirfax 3-9151 


“WESTERN TOOL: 


_CIRCLE INFORM- A-GR GRAM KEY NO. 1101 











Patent Pending 


EIGHT MODELS FOR LATHES, SHAPERS, 


PLANERS AND BORING MILLS | 
Range: 3%” to 3” for con- 
cave radii on lathes. 
Two sizes for con- 
vex radii (Balls up 
to 242” dia.) on 
lathes. Also heavy | 
4 duty model for radii 
to 6” on planers, 
etc. 


| 
| PRECISION SHAPLANE RADIUS TOOLS | 
| 


Write for circular 


C. B. TEETER - Tool Room Specialties 


3443 N. Greenview Ave., Chicago 13, Illinois e Phone DRexel 3-3571 


CIRCLE INFORM-A-GRAM KEY NO. 1102 





TOOLING & PRODUCTION 


Machining 





“There’s Profit in Retiring a Tra- 
dition” is a booklet that points out 
that maximum tool life is no longer 
considered essential to efficient ma- 
chining. It cites cases where ma- 
chining cost/piece has been reduced 
up to 70% when life of inserts was 
shortened to 20 or 30 min by obtain- 
ing maximum machine output. Get 
a copy from Kennametal Inc., La- 
trobe, Pa., or Circle No. K27. 

Special Abrasive Cut-Off Machines 
are furnished to suit particular op- 
erations through the building block 
program at The Cincinnati Electrica] 
Tool Co., 360 Mt. Hope Ave., Cin- 
cinnati 4, Ohio. Head with splash 





pan, splash guard, and mounting 
pad for mounting vise or holding 
fixture is illustrated. Write to com- 
pany for details, or Circle Inform- 
A-Gram No. K28. 


INDUSTRIAL DISTRIBUTORS 
WANTED 


National manufacturer of com- 
mercial punches and dies, featuring 
patented Whipsleeve and Straight 
Ground punches, sold to metalwork- 
ing trade will franchise exclusive 
distributors in many sections of the 
United States. Established accounts 
exist in all industrial areas. Present- 
ly introducing revolutionary “Cone 
Lock” removable punches and re- 
tainers (patents pending). 

This product is ideally suited for 
distributors, who have facilities for 
stocking and invoicing, of items such 
as die sets, drill bushings, and other 
tool specialty products, and ex- 
perienced in selling to production 
engineers. 

Send complete information about 
your organization and other prod- 
ucts distributed to: 

PIVOT PUNCH & DIE CORPORATION 
1254 Erie Avenue 


North Tonawanda, New York 
Attention: Robert L. Bristol, Sales Manager 














FREE .. . YOUR COPY 
== OF THE NEW 


ALDEN 
SYSTEMS 
HANDBOOK 


Write now, to. 


ALDEN SYSTEMS CO. 
Dept. T.P., P.O. Box 125 











Westboro, Mass. 
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NOW...index tables 





Ee 





HAN NIFIN 










FOR MORE 
ECONOMICAL 
PRODUCTION 
ON THESE NEW 


"FD" PRESSES 


Heavy-duty open-gap production 
presses with Hannifin hydraulic 
index tables... 

Available in all of these sizes: 


2, 3, 4, 5 and 6-ton bench models 
6,8, 10, 12 and 15-ton floor models 











USE THEM FOR... 


Assembly Operations 
Riveting — Staking 
Forming — Stamping 
Trimming Die Castings 
Trimming Plastics 
Molding Semi-Conductors 
Preformed — Compacting 


WITH THESE FEATURES... 
Dual Safety Hand Lever Controls 

Dual Electric Push-Button Controls 
Adjustable Stroke Control 

Reverse on Pressure or Distance 

Full Automatic Cycling 

Hannifin High Speed Hydraulic Index Tables 
Reciprocating Hydraulic Slide Feeds 


Call in your nearby Hannifin man—he’s a trained production analyst 
—to prove how you can do more at lower cost with Hannifin presses. 
Or, write for our new Bulletin 132. It tells the whole story. 


HANNIFIN COMPANY 
563 South Wolf Road e« Des Plaines, Illinois 


A DIVISION OF PARKER-HANNIFIN CORPORATION 
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WALTER 


PRECISION DIVIDING 
ROTARY TABLES 
With or Without Dividing Discs 

Readability: 6 Seconds 
Constructed for Long Life 


Maintain Precision 
Available in 10”, 12%”, 
1534”, 1934”, 25”. 31”. 





Also many types of Precision 
Dividing Heads and Attach- 
ments for most economical 
production. 








Test reports furnished with literature. 


Sole Agents for U.S.A. 
KARL A. NEISE 


404 4th Ave., Dept. T-79 NEISE 
New York 16, N.Y. MODERN TOOLS 
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Grind Tools Like These From Solid— 
with WARDWELL Automatic 


Universal 


FLUTE 
GRINDER 


Grinds straight or spi- 
ral flutes from solid, 
including carbides, in 
tools such as: 





Drills as small as 
1/16 inch dia. ... 
Spiral or straight 
taper reamers... 








Spiral or straight milling cutters and end 
mills... 

Sharpens saws up to 12 inch in diameter 
and in gangs up to 7-3/4” long. 

3809 Ridge Road AUTOMATIC INDEX FEED 
Cleveland 9, O. WRITE FOR BULLETIN 90-FS 
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How To Get Things Done 
Better And Faster 





BOARDMASTER VISUAL CONTROL 

x Gives Graphic Picture — Saves Time, 
Saves Money, Prevents Errors 

+ Simple to operate — Type or Write on 
Cards, Snap in Grooves 

3% Ideal for Production, Traffic, Inven- 
tory, Scheduling, Sales, Etc. 

+ Made of Metal Compact and Attractive, 
Over 350,000 in Use 


$4950 


24-PAGE BOOKLET NO. -Z-300 
Without Obligation 


Full price with cards 


Write for Your Copy Today 
GRAPHIC SYSTEMS 


55 West 42nd St. © New York 36, N.Y. 
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ncteiatic Prturing for, March, p 
60 (8 pp) 
Semi-automatic, pole pieces rede- 
signed for, June, p. 59 (2 pp) 
Wheels 
Grinding, tests A hardness of, 
March, p. 63 (1.94 pp) 


Industry, 


oy tape control, Jan 








You Need an Extra Hand Tow to Speed Up Production! 





IN 11 SIZES 
No. 6 to 1” 
N.C. 
S. A, E. sizes. 


lars-per hour” 
In oll 


HEIMANN TRANSFER SCREW SETS 


Here is the faster, more precise way of transferring open and blind screw holes—make savings in ‘wage-dol- 
of your expensive hands on every job. A die-and-tool maker's tool with many other «.»plica- 
tions for die makers and machinists. A set of 6 Hardened Screws nested in combination holder and wrench 
—no other tools needed. Get more work now—save money too! 


HEIMANN MFG.,CO. @ URBANA, OHIO 
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JULY 1959 
Now you can do both... 
' << ~ % y oak 





..Drilling and/or Tapping... 
with ONE adjustable U. S. Drill Head 





Complete versatility for job shop oper- 
ations with standard adjustable arms 
...or, equip these heads with U. S. 
Slip Spindle Plates which are 
jig-bored for positive alignment to fit 
the hole pattern. 


Double Duty Tools—with a reversing 
spindle machine, you can drill and 
tap the same hole pattern 

with one head. 

Positive all-gear drive . . . shaved 
gears ... anti-friction bearings 





if fi 


eee oil-tight housings. Slip Spindle Plates may be 
bored f 
Ask for Catalog AD-57 pattern of holes. 








A and Fixed Center Multiple Drilling Heads. 
Individual Lead Screw Multiple Tapping Heads. 









DRILL 


Rod 
HEAD M@ UNITED STATES DRILL HEAD Co. 
BURNS STREET © CINCINNATI 4, OHIO 
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SHEARS CLEAN 


TO ACCURATE LENGTHS 


FAST? 

























With each press stroke, unit accurately 
cuts off tubing and shapes into lengths 
of 12” +.010”, or more. The ends are cut 
clean with a minimum of burr or dis- 
tortion . . . Shearing blades make 
thousands of cuts before resharpening. 
No. 12 unit cuts up to 
34” O.D. x 3/32” wall. 
No. 2 unit cuts up to 
2” O.D. x Ye” wall. 
No. 3 unit cuts up to 
3” O.D. x 3/16” wall, 
or up to 312” O.D. x 1s” wall. 
Odd shapes handled in sizes equivalent 


OGE L to unit’s O.D. capacity. 
TOOL & DIE CORPORATION 
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JUST OUT! 
NEW 1959 EDITION 


ei 84. PAGE 


& ATALOG 


One Complete Source of Detailed 
Specifications for Designers 
Production Managers 

Toolroom Foremen 


Hundreds of NEW ITEMS 


ALL NEW — Complete specifications and cost saving data on 
over 2000 “Standards”, including world’s largest line of work- 
holding equipment, chuck jaw blanks, handles, knobs, wheels, 
strap clamp assemblies, forged items, plus hundreds of other 
jig and fixture components, Detailed specifications, engineering 
drawings, The one complete source for data on all the “stand- 
ards" for tool, die, jig, and fixture design and sia 


Write for your FREE copy today. 


JERGENS TOOL SPECIALTY CO. 


Dept. TP-7, 712 E. 163rd St., Cleveland 10, Ohio 
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THE WELLS 


te) 2) 4 & 


“049A 


“2 in1'' METAL CUTTING BAND SAW 
WITH WHEELS AND HANDLE 
(Coley erolal-im =o) 1) aal-1a) 


With heavy duty, rubber tired, ball bearing wheels and 
one piece fold-down handle, the Wells Model 49A is a 
metal cutting band saw that’s REALLY MOBILE . 
and VERSATILE. Use the 49A as a horizontal cut-off 
machine (capacity 342” x 6”) or swing the head to 
vertical position . . . it’s an upright band saw. 

The optional wheel and handle unit, available for new 
machines and those already in service, is a tremendous 
time and labor saver. Ask your local Wells Distributor 
for details . . . or write for Bulletin 253-H. 


The Pioncers of Horizontal 
METAL CUTTING 
BAND SAWS 


WELLS MANUFACTURING CORPORATION 
. 1940 Cedar St., Three Rivers, Mich. 
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TOOLING & PRODUCTION 





ADVERTISERS’ INDEX 














INSTRUMENT 
& MFG. CO., Inc. 


90-35 Van Wyck 
Expressway 
Jamaica 35, N. Y. 
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@ DRUMS @ PALLETS 
} 400 MODELS 
Prompt Delivery 

Write for full particulars 


H. L. Bushman Co. '°°-4 eet Soe Ave. 
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LIFTING | FASTER READING 
HARDNESS DEVICES DIAL CALIPER 
TESTING fea 
has been done with FAST-SAFE-BETTER 
the SCLEROSCOPE Material Handling | 
nce 1907 of 
be @ SHEETS @ Newly designed for faster, ac- 
THE SHORE e@ COILS @ BOXES curate measurement. @ Engraved 
@ MOLDS graduations simplify reading. @ Knife jaws permit 


inside measurements, outside and depth measure- 
ments—can be locked in position. @ All operating 
components are completely enc osed. @ Precision 
built from stainless steel and brass. @ 6” at 
$39.00, 8” at $42.00.-Write for Free Literature. 
Dealer Inquiries are Invited. 
TITAN TOOL SUPPLY CO. 














Box L, 1419 Hertel Avenue Buffalo 16, N. Y. 
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Patent No. 2,833,545 
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RESULTS 
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ENDURANCE 


BENCO 








MASTER PUSHERS 





Turning out millions of pieces with no feeding failure is 
routine with Benco Dial Adjustable Tension Master Pushers. The 


ple yet ique method of adjusting and maintaining accurate 
tension permits you to do far better work at lower cost. 





It’s easy to get just the tension you want by turning the sleeve 
and reading the dial. The larger numbers indicate higher tension 
and as the lower numbers appear the tension is decreased. 


Use Benco Solid Carbide Pusher pads with these pushers 
and you get a permanent trouble-free tool. Steel, cast 
iron, Meehanite or bronze pads may also be used. 


The savings you make by using Benco Adjustable 

Tension Master Pushers quickly return your cost by reduction 
of scrap and down-time and by increase in production. Buy 
a set for your automatics now and see how much 

more . . . how much better they do. 


Descriptive literature and prices available upon request. 


BENCO 
COLLET MANUFACTURING CO. 


CLEVELAND 14, OHIO 
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BULDNENR FUDLIUVALIUNS, LNU. 
1975 Lee Rd., Cleveland 18, O. 
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promise 


delivered! 


That’s the story of American Drill Jig Bushings 
When precision is expected, you can depend on American! American distributors offer 
a complete line of standard, off-the-shelf precision drill jig bushings in your city. 


Let us send you our new catalog with drill bushing selection tables — making it easy 
for you to specify the proper bushings, for all your bushing needs. 


7 
DRILL BUSHING CO. 
5107 PACIFIC BOULEVARD * LOS ANGELES 58. CALIFORNIA 


a 


. 


For your copy of new catalog Circle No. 116 TRADE 1 MARK (¢ 








